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TEMPO 


VHF/ONE PLUS 



MORE POWER / B5 


OR 5*WATTS OUTPUT SELECTABLE 


REMOTE TUNING/ ON MICROPHONE 


NEW LOWER PRICE/ NOW ONLY S399.00 


SIDEBAND OPERATION with ssb/one adapter / MARS 
OPERATION CAPABILITY/ 5 KHz NUMERICAL LED 


The Tempo VHF/One Plus is a VHF/ FM transceiver for dependable communication on the 2 meter 
amateur band • Full 2 meter coverage, 144 to 148 MHz for both transmit and receive • Full phase lock 
synthesized (PLL) • Automatic repeater split—selectable up or down • Two built-in programmable 
channels* All solid state • 800 selectable receive frequencies with simplex and +600 KHz transmit 
frequencies for each receive channel. * Adjustable internally 3 to 15 watts 



FMH-2, FMH-5 & 
FMH-42 (UHF) 

6 channel capabil¬ 
ity • selectable 1 
or 2 - 1 or 5 Watts 
output •Solid-state 

• Battery level met¬ 
er • Earphone jack 

• Built-in charging 
terminals and sep¬ 
arate charging jack 
for Ni-cad batteries 

• Flex antenna • 
Carrying case stan¬ 
dard • Excellent 
frequency stability 
allows use with 
booster amplifier 
for high power out¬ 
put over 100 Watts 

• 8 AA batteries or 
10 AA Ni-cads* 

•Not furnished. 

FCC Type accepted models 
available 


TEMPO 


VHF & UHF AMPLIFIERS 

VHF (135 to 175 MHz) 

Drive Power Output 

Model No 

Price 

2W 

130W 

130A02 

SI 99 

10W 

130W 

130A10 

SI 79 

30 W 

130W 

1 30A30 

$189 

2W 

80W 

80A02 

SI 69 

10W 

80W 

80A10 

SI 49 

30W 

80W 

80 A 30 

SI 69 

UHF (400 to 512 MHz) 

Drive Power 

Output Model No. Price 

2W 

70W 

70D02 

S270 

10W 

70W 

70D10 

S250 

30 W 

70 W 

70D30 

S210 

2W 

40W 

40002 

SI 80 

10W 

40W 

40D10 

SI 45 

2W 

10W 

10002 

SI 25 


FCC Type accepted models available 


TEMPO 
POCKET 
RECEIVERS 

MS-2, 4 channel scan¬ 
ning receiver for VHF 
high band, smallest unit 
on the market. MR-2 
same size as MS-2 but 
has manual selection of 
12 channels. VHF high 
band. MR-3, miniature 
2-channel VHF high 
band monitor or paging 
receiver. MR-3U, single channel on 
the 400 to 512 UHF band. All are 
low priced and dependable 



Sold at Tempo dealers throughout the U S and abroad Please call or write 
tor further information. Prices subject to change without notice 


11240 W Olympic Blvd Los Angeles 
Calif 90064 

931 N Euclid. Anaheim. Calif 92801 
Butler. Missouri 64730 


213/477-6701 

714/772-9200 

816/679-3127 
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SAX-1 

TRANSISTOR 


INTERNATIONAL CRYSTALS 6 KITS 

OSCILLATORS • RF MIXER • RF AMPUF1ER • POWER AMPLIFIER 


OX OSCILLATOR 

Crystal controlled transistor type. 3 
to 20 MHz. OX-Lo. Cat. No. 035100. 
20 to 60 MHz, OX-Hi. Cat. No. 035101 
Specify when ordering. 

$3.95 ea. 


TRANSISTOR 

A single tuned circuit intended for 
signal conversion in the 30 to 170 
MHz range. Harmonics of the OX or 
OF-1 oscillator are used for injection 
in the 60 to 179 MHz range. 3 to 20 
MHz. Lo Kit, Cat. No. 035105. 20 to 
170 MHz, Hi Kit. Cat. No. 035106 
Specify when ordering. 

$4.50 ea. 


PAX-1 

TRANSISTOR 
RF POWER AMP 

A single tuned output amplifier de¬ 
signed to follow the OX or OF-1 
oscillator. Outputs up to 200 mw. de¬ 
pending on frequency and voltage. 
Amplifier can be amplitude mod¬ 
ulated. 3 to 30 MHz. Cat. No. 035104 
Specify when ordering. 

$4.75 ea. 

s. J 


Wl - I WJVILIMIVn 

Resistor/capacitor circuit provides 
osc over a range of freq with the 
desired crystal. 2 to 22 MHz. OF-1 LO. 
Cat. No. 035108. 18 to 60 MHz. OF-1 
HI, Cat. No. 035109 
Specify when ordering. 

$3.25 ea. 


NIWMI/UMn \J MiTir 

General purpose amplifier which 
may be used as a tuned or untuned 
unit in RF and audio applications. 20 
Hz to 150 MHz with 6 to 30 db gain. 
Cat No. 035107 
Specify when ordering 

$4.75 ea. 


Kl- AWr 

A small signal amplifier to drive the 
MXX-1 Mixer. Single tuned input and 
link output. 3 to 20 MHz, Lo Kit, Cat. 
No 035102. 20 to 170 MHz, Hi Kit, 
Cat. No. 035103. 

Specify when ordering. 

$4.50 ea. 



.02% Calibration Tolerance 

EXPERIMENTER CRYSTALS II 

(HC 6/U Holder) 

Cat. No. Specifications 

031080 3 to 20 MHz — for use in OX OSC Lo 

Specify when ordering $4.95 ea. 

031081 20 to 60 MHz — For use in OX OSC Hi 

Specify when ordering $4.95 ea. 

031300 3 to 20 MHz — For use in OF-1 L OSC 

Specify when ordering $4.25 ea. 

031310 20 to 60 MHz — For use in OF-1 H OSC 

Specify when ordering. $4.25 ea. 


Shipping and postage (inside U.S., Canada and Mexico only) 
will be prepaid by International. Prices quoted for U.S., 
Canada and Mexico orders only. Orders for shipment to other 
countries will be quoted on request Address orders to: 
M/S Dept., P.O. Box 32497, 

Oklahoma City. Oklahoma 73132. 



International Crystal Mfg. Co., Inc. 

10 North Lee 

Oklahoma City, Oklahoma 73102 


More Details? CHECK-OFF Page 126 
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Call toll-free 800 - 647-8660 

for products by MFJ ENTERPRISES 



MFJ-16010 ST Super Antenna Tuner 

This NEW MFJ Super Antenna Tuner matches every¬ 
thing from 160 thru 10 Meters dipoles, inverted vees. 
long wires, verticals, mobile whips, beams, balance 
lines, coax lines. Up to 200 watts RF OUTPUT Built-in 
balun. too! 

• Operate a* bands with one antenna • Works with aU 
solid state and tube rigs • Ultra compact 5x2x6 
mches • Uses tor end cores 


95 


j ob ’39 


MFJ-16010 Antenna Tuner 

Now you can operate all bands — 160 thru 10 Meters 
— with a single random wire and run your full trans¬ 
ceiver power output — up to 200 watts RF power 
OUTPUT 

• Small enough to carry m your hip pocket 2 3 16 » 
3 14x4 riches • Matches low and high impedance by 
mterchangmg mput and output • SO 239 coaxial connec 
tors • 12 position tapped inductor Stacked toroid cores 

• At 1 8 MHz tuner matches 25 lo 200 ohms 



CWF-2BX Super CW Filter 

This MFJ Super CW Filter gives you 80 Hz bandwidth, 
and axtremely sleep skirts with no ringing for razor 
sharp selectivity that lets you pull signals out of heavy 
ORM Plugs between receiver and phonas or connect 
between audio stage for speaker operation 

• Selectable BW 80 110 180 Hz • 60 dB down one 
octave from center frequency of 750 Hz for 80 Hz BW 

• Reduces noises 15 dB • 9 V battery • 2 3 16 x 
3 1 4x4 inches • CWF-2PC wred PC board Si 9 95 
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MFJ-8043 1C Deluxe Electronic Keyer 

This NEW MFJ Deluxe Keyer gives you more features 
per dollar then any other keyer available 

• Uses Curtis 8043 keyer chip • Sends iambic auto 
malic semi-automatic manual • Use squeeze single 
lever or straight key • Dot memory self completing dots 
and dashes (am prool spacing instant start • RF proof 

• Sokd state keying ±300 V max • Weight tone voi 
ume speed controls • Uses 4 C cells external power 
(ack • 6x6x2 mches • Sidetone and speak et • Op 
ttonal squeeze key S29 95 


CMOS-8043 Electronic Keyer 

State of the art design uses CURTIS-6043 Keyer-orva- 
chip. 

• Built m Key • Dot memory • lambic operation with 
external squeeze key • 8 to 50 WPM • Sidetone and 
speaker • Speed volume tone weight controls • Ultra 
reliable solid state keying t300 votts max • 4 position 
switch for TUNE OFF ON SIDETONE OFF • Uses 4 
penkght cels • 2 3 16 x 3-1 4*4 mches 


’59 


LSP-S20BX II Log Speech Processor 

Up to 400% more RF power Plugs between your 
microphone and transmitter 

• Gives your audio punch power to slice through ORM 

• 30 dB 1C log amp and 3 active tillers • RF protected 

• 9 V battery • Two Mic jacks V*’ phone jacks, un¬ 
committed 4 pm jack • Output cable • 2 1 8 x 3-5'8 x 
5 9 16 mches • LSP 520BX m standard MFJ en 
closure electronically identical $49 95 



*29 


95 



95 


SBF-2BX SSB Filter 

Dramatically improves readability 

• Optimizes your audio to reduce sideband splatter re 
move tow and high pitched QRM hiss static crashes 
background noise 60 and 120 Hz hum • Reduces 
fatiqoe during contest DX. and rage how mg • Plugs 
between phones and receiver or connect between audio 
stage tor speaker operation • Selectable bandwidth »C 
active audio litter • Uses 9 volt battery • 2-3 16 x 
3 14x4 mches 


MFJ-200BX Frequency Standard 

Provides strong, precise markers every 100. 50. or 25 
KHz well Into VHF region 

• Exclusive cvcurtry suppresses ail unwanted markers 

• Markers arc* gated 'or positive identification CMOS 
1C s with transistor output • No direct connection 
necessary • Uses 9 volt battery • Adjustable trimmer 
tor zero beat mg to WWV • Switch selects 100. 50. 25 
KHz or OFF • 2 3 16x314x4 mches 


’49 


MFJ-1030BX Receiver Preselector 

Clearly copy weak unreadable signets (increases signet 
3 to 5 *S" units). 

• More than 20 dB tow noise gam • Separate input and 
output tuning controls give maximum gam and RF setec 
tivrty to significantly reject out-of band signals and reduce 
image responses • Dual gate MOS FET for tow noise 
strong signal handkng abAties • Completely stable • Op 
tvnized for 10 thru 30 MHz • 9 V battery • 2 18 x 
3 5 8 x 5-9 16 mches 



*29 


95 
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MFJ-40T QRP Transmitter 

Work the world with 5 wall! on 40 Malar CW 

• No lunmg • Matches 50 ohm toad • Clean output 
with tow harmonic content • Power amplifier transistor 
protected against burnout • Switch selects 3 crystals 
or VFO input • 12 VDC • 2-3/16 x 3 1 4 * 4 mches 
MFJ-40V. Companion VFO $29 95 

MFJ 12DC. 1C Regulated Power Supply 

1 amp. 12 V0C $29 95 


CPO-555 Code Oscillator 

For the Newcomer to leern the Morse code 
For the Old Timer to polish his fist. 

For the Code Instructor to teach his classes. 

• Send crisp clear code with plenty ol volume for class 
room use • Self contained speaker volume tone con 
trots aluminum cabinet • 9 V battery • Top quality U S 
construction • Uses 555 1C timer • 2-3 16 x 3-1-4 x 
4 mches 

TK 555 Optional Telegraph Key $1 95 


C-500 Digital Alarm Clock 

This digital alarm clock is also an ID Timer Assembled, 
too' 

• Gives ID buzz every 9 minutes automatically or after 
tappmg ID doze button • Pressing ID dozo button d<s 
plays seconds • Large 63 mch digits • Easily zeros 
to WWV • AM and PM LED indicators • Power out mdi 
cator • Fast set stow set buttons • 110 VAC 60 Hz 

• 3-1 8- x 33 4 x 3 38 mches • One year warranty 
by Fairchild 


Order any product from MFJ and try it. It not delighted, return within 30 days tor a prompt refund (less shipping). 

Order today. Money back if not delighted. One year unconditional guarantee. Add $2.00 shipping/handling. 

Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On SSS 

MFJ ENTERPRISES MISSISS?PPM5TATE, MISSISSIPPI 39762 

In Europe contact: ING I. STERN. Lohkoppelstrasse 27, 2000 Hamburg 76, West Germany. Tel.: (040) 299-6110, Telex: 2161808 STEX D 
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In the last few months there has been an increase in the number of inquiries and complaints received by the FCC 
concerning state and local laws which deal with radio and television. Most of the calls and letters are related to CB, 
and ask whether a particular ordinance is constitutional, or complain about the enforcement of a state statute that is 
thought to be in conflict with the FCC regulations. To answer these questions, the FCC recently released Public 
Notice 87276 which provides information to amateurs, CBers, and other FCC licensees who feel they have run into 
improper local regulation of radio communications. 

As the Public Notice points out, as early as 1912 the Congress recognized that radio communications was inherently 
interstate in nature, was a form of commerce, and was uniquely adaptable to uniform regulation by the federal 
government. The Radio Act of 1927 increased the federal government's authority to regulate this area, and the 
passage of the Communication Act of 1934 substantially completed the trend toward comprehensive federal regula¬ 
tion of interstate and foreign communications by wire and radio. To execute and enforce its provisions, the Act also 
provided for the establishment of the FCC. 

It was the primary goal of the Communications Act to make available, “to all people of the United States a rapid, 
efficient, nation-wide, and world-wide wire and radio communication service ..." The Act proposed to execute this 
policy by "centralizing authority” and by “granting additional authority with respect to interstate and foreign com¬ 
merce in radio communication . . .“ Furthermore, the Act claims complete jurisdiction over radio energy for the 
federal government, as stated in Section 301: 

It is the purpose of this Act, among other things, to maintain the control of the United States over all the 
channels of interstate and foreign radio transmission; and to provide for the use of such channels . . . 
under licenses granted by Federal authority ... No person shall use or operate any apparatus for the 
transmission of energy or communications or signals by radio . . . except under and in accordance with 
this Act and with a license in that behalf granted under the vision of this act, 47 U.S.C. §301. 

In addition, Congress granted the Commission the authority to establish a pervasive system of regulation in the 
various radio services. Section 303 of the Act gives such numerous powers to the FCC as to leave no doubt as to the 
extent of this regulatory scheme. These and other sections of the Act indicate the clear intention of Congress that 
radio be regulated by the federal government. 

Under the Supremacy Clause of the United States Constitution, state and local statutes may be pre-empted when 
(1) a local law conflicts with a law enacted by Congress, or (2) when Congress has adopted pervasive legislation in a 
particular field with the intent that regulation in the area will be conducted exclusively by the federal government. Fur¬ 
thermore, local ordinances which unreasonably burden interstate commerce may be invalidated under the authority 
granted to the federal government by the Commerce Clause of the United States Constitution. 

Whether or not a particular local statute has been pre-empted by federal legislation is a question of law, and when a 
conflict between federal and state law arises, the courts, both state and federal, are usually called upon to make the 
final decision. For proper resolution the specific local law in question must be reviewed, and each case must be 
carefully judged on its own facts. 

In general it may be said that in matters involving purely local concerns, the courts have found that reasonable local 
statutes are not in conflict with the Communications Act; such things as local zoning ordinances limiting antenna 
heights, and the right of local courts to adjudicate property rights involving licensee's facilities have all been upheld. 
On the other hand, where a local law conflicts with the FCC's regulatory scheme for radio services, the federal law will 
prevail; state laws involving the censorship of material carried on broadcast stations, for example, and those requiring 
FCC licensees to refrain from activities required by the Communications Act have been struck down. 

The FCC does not have the resources to routinely monitor state and local laws which affect radio communications, 
nor can the FCC intervene in every local court proceeding in which the validity of various laws is tested. Flowever, 
amateurs and other FCC licensees who feel victimized by improper local laws may raise federal pre-emption in their 
own behalf, and local legislative bodies should consider the issue when contemplating the enactment of ordinances in 
areas regulated by the Communications Act. Since many of the inquiries received by the FCC directly concern CB 
(and indirectly, amateur radio), local lawmakers should also be aware that the FCC has issued extensive regulations 
governing this area. Therefore, local ordinances designed specifically to regulate CB (or amateur) transmissions could 
be invalid according to the legal principles discussed above. 

Jim Fisk, W1 HR 
editor-in-chief 
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That’s al Folks! 


All you need for All Mode Mobile, that is. 


All Mode Mobile is now yours in a superior ICOM radio that is a generation ahead of 
all others. The new, fully synthesized IC-245/SSB puts you into FM, SSB and CW 
operation with a very compact dash-mounted transceiver like none you’ve ever seen. 


• Variable offset: Any offset from 10 
KHz through 4 MHz in multiples of 
10 KHz can be programed with the 
LSI Synthesizer. 

• Remote programing: The IC- 
245/SSB LSI chip provides for the 
input of programing digits from a 
remote key pad which can be com¬ 
bined with Touch Tone* circuitry to 
provide simultaneous remote pro¬ 
gram and tone. Computer control 
from a P1A interface is also possible. 

* a registered trademark of AT&T 
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• FM stability on SSB and CW: 
The IC-245/SSB synthesis of 100 
Hz steps make mobile SSB as stable 
as FM. This extended range of oper¬ 
ation is attracting many FM’ers who 
have been operating on the direct 
channels and have discovered SSB. 


The IC-245/SSB is the very best and 
most versatile mobile radio made: 
that’s all. For more information and 
your own hands-on demonstration see 
your ICOM dealer. When you mount 
your IC-245/SSB you’ll have all you 
need for All Mode Mobile. 
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1 VHF UMF AMATEUR AND MARINE COMMUNICATION EQUIPMENT 

attributed by: 




ICOM WEST. INC. ICOM EAST, INC. ICOM CANADA 

Suite 3 Suite 307 7087 Victoria Drive 

13256 Northrup Way 3331 Towerwood Drive Vancouver B C V5P 3Y9 

Bellevue Wash 98005 Dallas. Texas 75234 Canada 

12061747-9020 1214)620-2780 ( 604)321-1833 



ICOM 
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THE TYPE ACCEPTANCE and 10-meter amplifier ban dockets themselves — Dockets 20117 
and 20116 — were not discussed at recent FCC meetings, only the ARRL’s request for oral 
argument on those two propositions. After considerable discussion it was decided to re¬ 
serve the decision on the League's request until later, concurrent with the Commission's 
actual discussion of the dockets. At this point it seems likely that formal considera¬ 
tion of those two proposals should occur in early October. 

MARITIME MOBILES ABOARD U.S. VESSELS gained many new frequencies effective September 
12. All U.S. licensed Amateurs operating on the high seas (not in the waters of a for¬ 
eign power) will be permitted to operate on any frequency that Amateurs are authorized 
in that ITU Region. For example, in nearby waters (ITU Region 2) maritime mobiles may 
use all domestic U.S. Amateur frequencies, from 160 up. In the other ITU Regions Ama¬ 
teurs are more limited, of course — a U.S. maritime mobile off the coast of Europe or 
Africa would be restricted to 7000-7100 on 40 meters, 144-146 on two, and forbidden 6 
and 220. 

ARMA PRESIDENT DENNIS HAD tendered his resignation to the ARMA membership in a three- 
page letter. In the letter Denny cited the heavy burden the ARMA presidency had placed 
on him personally and on Dentron, a burden that — with a few notable exceptions — had 
not been shared by other ARMA members. Another factor in his resignation decision was 
criticism from a few of the ARMA members, criticism that reflected on his personal 
motives and integrity in his efforts to establish and maintain ARMA, while some of these 
same critical members were the ones whose catering to the illegal CB market had brought 
ARMA into being in the first place. 

Rumors Of A Possible Split in the organization have been in the air recently, with 
a vocal minority of ARMA members more and more openly critical of the majority's support 
of the "Amateur equipment for Amateurs” concept. The problem of those members whose 
"unethical conduct," Dennis said, "has brought on the legal and regulatory problems we 
now face..." is a prime reason that he decided to resign. 

STATE LICENSING OF CBers and Novice and Technician Class Amateurs has been proposed 
in Michigan by State Senator Basil Brown. Licensing would apply only to radios used 
in cars, would require a $2 yearly registration fee, a description of the rig along with 
details of where it was obtained, and a description of the car it is installed in. 

The Proposal , Senate Bill 409, exempts General and higher class Amateurs as well as 
visitors from out of state. It has been referred to the Senate Judicial Committee, 
which is chaired by Senator Brown. Michigan Amateurs wishing to comment on it can write 
Senator Brown or their own state senators in care of the Michigan Senate, Lansing, 
Michigan 48902. 

CENTRAL STATES VHF CONFERENCE in Kansas City presented the John Chambers award to 
W6P0 for his outstanding contribution to rf power amplifier design and assistance to 
VHF and EME oriented people. The F9FT antennas captured honors on both 144 and 432 MHz 
with gains that measured upwards of 1.0 dB above its nearest competitor which included 
such notables as KLMs and Quagis. The best 144-MHz noise figure was registered by 
WA0RDX using a neutralized 2N5297. At 432 MHz, K2UYH's V244 GaAs fet measured 1.25 dB 
while WB5LUA’s entry, an NE645 bipolar, was close behind at 1.35 dB. Next year's plans 
call for the conference to be held in Rochester, Minnesota starting on August 18. 

KH6BZF EXCHANGED 599s with N4DT (WB4PAG) on OSCAR orbit 12634B, culminating a series 
of skeds which also include K1HTV, K2SWZ, W1JR, WA8UUY, VE3BN0, and W2KLN. Other east 
coasters wishing a sked with KH6BZF should write including an SASE. 

AN ASCII OK and other benefits of the FCC's "bandwidth docket" (20777) may not be 
far off. Safety and Special Bureau Chief Charley Higginbotham told the audience at a 
session on regulatory matters at the APCO (Associated Public Service Communications 
Officers) Convention in Chicago that they could expect a report and order on 20777 to 
come out "this fall." 

INTERFERENCE ON 160 and possibly the high end of 75 meters could result from the 
FCC's recent approval of wide-band swept anti-theft systems. The three bands author¬ 
ized for such systems are 1.7-2.3, 4.05-4.95, and 7.4-9.0 MHz, with a maximum field 
strength of 100 microvolts per meter at 30 meters. 

Anti-Theft Systems must not interfere with radio communications, so can be shut 
down if they bother Amateur operations. 

CW SENDING TEST is being dropped by the FCC for all Commission administered Amateur 
examinations, shortening and simplifying (since examiners won’t need CW qualifications) 
the exam. 

Novice Exams Administered by volunteer examiners will still require a sending test, 
however, to weed out really bad fists. 
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now there are two mla amplifiers. 

Demron announces the new! mla-1200 


The MLA-1200 linear amplifier was designed to give you a 
choice. We know that not all amateurs want to run 2000 
watts PEP, but we also feel the demand for a luxury styled 
amplifier. Hence the MLA-1200. 

Basically it's built on success. The MLA-1200 incorporates 
the same sleek styling of the famous MLA-2500, but employs 
a single Eimac 8875 triode, yielding 1200 watts PEP SSB and 
1000 watts DC CW with as little as 70 watts of drive. 

There are many features common to both MLA's, like 
forced air cooling, and a plug-in PC board containing ALC 
and metering circuitry. The MLA-1200 covers 10-80 and 
MARS frequencies. Be assured that all DenTron amplifiers 
far exceed the FCC harmonic emissions standards. 

It's a different kind of luxury. The MLA-1200 is a com¬ 
pact dynamo only 10"W x 6%"H x 10"D and weighs only 10 
pounds! Twin outboard power supplies are available for AC 
or DC mobile operation. Picture that on your home, boat or 
car! 

MLA-1200 S399.50. AC-1200 $159.50. DC-1200 $199.50. 

I'll bet you knew DenTron would give you a choice. 



2100 Enterprise Parkway 
Twnstxjrg. Onto 44007 
(216)425-3173 
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delight operating 20 meters on a full 26' boom with 4 elements , 4 operational elements 
on 20-15-10, plus separate reflector element on 10 meters for correct monoband 
spacing. Featured are the large diameter High-Q Traps, Beta matching system, heavy duty 
Taper Swaged Elements, rugged Boom to Element mounting . . . and value priced at 
$259.95. Additional features: • 10 dB Gain *20-25 dB Front-to-Back Ratio »SWR less 
than 1.5 to 1 on all bands. 


For complete specifications on the above products or a copy of our new Amateur Products Buyers Guide, write: 

Consumer Products Division 

^ Wilson Electronics Corp. 

W P.O. BOX 19000 • LAS VEGAS • NEVADA • 89119 • (702) 739-1931 • TELEX 684-522 


More Details? CHECK - OFF Page 126 
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HEAVY DUTY BOOM 
TO ELEMENT EXTRUSION 


AMATEUR PRODUCTS DEALERSHIPS 
FOR MANY AREAS ARE AVAILABLE!!! 
If you are interested in the profits you can 
make as a Wilson Dealer, contact us. 


MODEL SY-1 SPECIFICATIONS: 


F/B Ratio 20-25 dB 

Boom Length 26' 

(2" O.D.) 

No. of Elements 5 
Longest Element 26’ 7" 
Turning Radius 18' 6" 


Mast Diameter 2" O.D. 
Boom Diameter 2" O.D. 
Surface Area 7.3 sq. ft 
Windload Area 146 lbs. 
Shipping Weight 50 lbs. 


WILSON'S 

WRSOO 

ROTOR 


Matching Method: 

Band MHa: 

Maximum Power Input: 
Gain 

VSWR (at Resonance) 
Impedance 


Beta 
14-21-28 
Legal Limit 
10 dB 
1.5 to I 
50 ohms 



























stripline kilowatt 


for two meters 

Complete layout 
and construction details 
for a compact 
two-meter kilowatt 
based on the 
popular K2RIW design 
for 432 MHz 

The stripline rf power amplifier designed by 
K2RIW for 432 MHz and described in QST several 
years ago has gained wide acceptance and use. 1 At 
the present time it's estimated that 300 to 400 of 
these amplifiers are in use around the world. The 
techniques outlined by K2RIW — using a pair of in¬ 
expensive ceramic tetrodes in a parallel stripline con¬ 
figuration — were used in a two-meter power 
amplifier designed by W90JI. 2 A number of other 
single-tube stripline power amplifiers for two meters 
have also appeared in the amateur magazines. In this 
article I will try to put all this background and 
experience into construction information for a two- 
meter power amplifier packaged in the same com- 


H pact box as K2RIW's original design for 432 MHz. 
Such a unit could possibly become as popular on 144 
MHz as the K2RIW amplifier has on 432. 
i Several stripline power amplifiers based on the 
layout described in this article have already been built 
and thoroughly tested on the air. When operated in 
i the class AB1 linear mode, the amplifier provides 600 
watts output with 6 to 8 watts drive. The all-mode 
two-meter transceivers now on the market have 
more than ample output to drive this amplifier to full 
output; the sharply tuned circuits in the amplifier 
help to attenuate any out-of-band products from the 
driver. 

Any of the tubes from the 4CX250 series are 
suitable for the amplifier. However, the cooling prob¬ 
lem is simplified by using 8930 tubes which are 
similar to 4CX250Rs except that they have a 2-inch 
(50mm) diameter anode. The dimensions for the 
plate line, chimneys, and top cover will be given for 
both tube types, but 8930s are the recommended 
choice. 

' Referring to the schematic, fig. 1, the plate line is 
a quarter wavelength long, with the plate blocking 
capacitor in the form of a Teflon sandwich at the cold 
end. Plate tuning is accomplished by a combination 
of fixed copper plate and beryllium copper flapper 
capacitor mounted below and near the plate end of 
I! the line, g- 2. he capacitive loading to the output 
is adjusted by a flapper capacitor above the plate line 
I which is also at the plate end of the line. 

By Fred Merry, W2GN, 35 Highland Drive, East 
Greenbush, New York 12061 
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The grid circuit consists of a 3-turn inductor tuned 
by a butterfly capacitor at the end away from the 
grids. Capacitive coupling is used for the input cir¬ 
cuit. Eimac 620A or 630A sockets plus the construc¬ 
tion and bypassing techniques used provide stability. 
Stability is further assured by loading the grid circuit 
down to approximately 300 ohms (derived from the 
grid bias resistor and two other 1000-ohm resistors 
mounted close to the grid socket connections of 
each tube, fig. 1). 



Stripline kilowatt for two meters is compact, and measures 
only 6-inches (15cm) high. 12-inches (30.5cm) wide, and 
8-inches (20cm) deep 


Chassis construction involves the use of three 
standard chassis: two 8 x 12 x 3 inches 
(20.3x30.5x7.6cm) and one 5x7x3 inches 
(12.7x17.8x7.6cm), plus a top plate and a bottom 
cover. The chassis preparation is covered by the il¬ 
lustrations accompanying this article which include 
complete drilling, punching, and cutting details. A 
good starting point is the top cover which is a piece 
of 3/32-inch (2.5mm) thick aluminum cut and drilled 
as shown in fig. 3. The large holes are made with a 
hole saw, 2-1/4 inches (5.7cm) for 8930 tubes, or 
1-3/4 inches (4.5cm) for 4CX250s. The vent plate, 
which is 3/16-inches (4.5mm) thick can also be 
drilled and hole sawed at the same time. A piece of 
aluminum screening is cut to the size of the vent 
plate; the screen is fastened between the top plate 
and the vent plate with 1/2-inch (12.5mm) long 
screws, 6-32 (M3.5) lockwashers, and nuts. 

The plate loading adjustment block is cut from a 
piece of 1/2-inch (12.5mm) square aluminum bar 
stock, drilled and tapped as shown in fig. 3. This 
block is fastened to the top plate with 3/4-inch 
(19mm) long 4-40 (M3) screws. The 8-32 (M4) nylon 
adjustment screw is cut to size and inserted in the 
block. This completes the top cover assembly. 
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fig. 2. Cross-sectional view of the two-meter kilowatt showing the location of the plate circuit components. 


The upper chassis is now prepared as shown in 
figs. 4, 5, and 6. Chassis punches 2-1/4 and 1-3/4 
inch (5.7 and 4.5cm) in diameter are required for the 
socket holes and the air intake. Note also that the 
plate with a 1-3/4-inch (4.5cm) hole requires the use 
of a hole saw to get through the 3/16 inch (4.5mm) 
thickness. This screened air intake plate must be 
chosen for either a hose-connected blower, or a 
blower mounted directly on the chassis. The drawing 



VENT PLATE 

fig. 3. Bottom view of the top plate of the two-meter 
kilowatt. Top plate is mode from 3/32-inch (2.5mm) 
aluminum sheet; vent plate is made from 3/16-inch (4.5mm) 
thick aluminum. The dashed 1-3/4-inch (4.5cm) circle is for 
4CX2S0R and similar tubes: the 2-1/4-inch (5.7cm) circle is 
for the recommended 8390 tubes. A piece of aluminum 
screen is cut to the same dimensions as the vent plate and 
mounted between the top plate and the vent plate. 
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fig. 5. Top view of the upper chassis showing the top plate mounting holes. All holes are drilled to fit 8-32 (M4) blind fasteners. 


for the chassis-mounted blower shows drilling and 
tapping for a Dayton 4C01 blower. 

Although chassis-mounted blowers have been 
used successfully, vibration can be a problem. The 
intake plate for hose-connected blowers is drilled for 
a Nutone plastic fitting type 366. This fitting will ac¬ 
cept a hose with a 2-1/4-inch (5.7cm) inside 
diameter. For hose-connected blowers, use a blower 


having 100 cfm free air rating into a 2-1/4-inch 
(5.7cm) aperture as a minimum. If 8930 tubes are 
used, the direct-mounted blower may be rated as low 
as 60 cfm into the same aperture. 

Here are a couple of tricks to assure accurate 
drilling: lay the work out on masking tape which has 
been placed on the areas to be cut or drilled, and 
always use a 1/16-inch (1.5mm) pilot (starter) drill to 


(4.45cm) 





NOSE CONNECTION TYPE 
COVER PLATE 
(SCREENED AIR INTAKE1 



SLOWER MOUNT TYPE 
COVER PLATE 
(SCREENED AIR INTAKE) 


fig. 4. Top chassis f or-tb* two-meter kilowatt is made from 8 x 3 x 12-inch (20x7.6x30.5cm) aluminum chassis (Bud AC424 or 
equivalent). All holes not marked are 9/64 inch (3.5mm). Aluminum screening is mounted between vent cover plate and the air 
Intake hole in the top chassis. Bottom view of the top chassis is shown in fig. 6. 
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center your holes. Although a drill press is conven¬ 
ient for all drilling operations, access to one is re¬ 
quired only for the large holes through the 3/16-inch 
(4.5mm) thick material which requires the use of a 
hole saw. 

To minimize alignment errors, one part with the 
1 /16-inch (1.5mm) pilot holes can be used as a 
drilling template for the matching parts. For example, 
use the top plate as a template for drilling the top of 
the upper chassis; use the vent plate as a template 
for the blower opening in the rear of the upper 
chassis. 

Accuracy in drilling is essential, especially the 
socket holes, top plate vents, and plate line. These 
holes must line up nearly perfectly to assure align¬ 
ment of the tubes, chimneys, and top vents. 

It is best to use blind fasteners to secure the top 
plate to the upper chassis. Either 8-32 or 6-32 (M3.5 
or M4) size is okay. The bottom plate may be fas¬ 
tened with self-tapping screws or blind fasteners 
with blind fasteners being the best choice. All other 
fastening is done with 6-32 or 4 40 (M3.5 or M3) 
screws, nuts, and lockwashers of suitable length. 

The grid box is drilled and punched as shown in 
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fig. 6 Bottom view of the upper chassis showing the layout 
of the tube cutouts and other mounting holes. All holes not 
marked are 9/64-inch (3.5mml diameter. 



Bottom view of the stripline two-meter kilowatt showing 
the wiring of the grid compartment. 


figs. 7 and 8. To ensure alignment of the socket 
holes with those in the upper chassis, the grid box 
pilot holes, including the pilot holes for the sockets, 
are drilled using the upper chassis as a template. 

The top of the lower chassis is cut out as shown in 
fig. 9. This can be done with a nibbling tool, a small 
hand saw, or if you are very careful, on a table saw. 
The meter hole in fig. 11 is for a Calectro D10912 — a 
0-1 mA meter with 100 ohms resistance. Any 0-1 mA 
meter not more than 2-3/4-inches (7cm) high can be 
used; the clearance for the meter behind the front of 
the chassis is 1-1/4 inch (3cm). 

The holes in the rear of the lower chassis may be 
changed to suit your choice of power connectors. 
The MHV high-voltage connector (Amphenol) is 
recommended for the B + lead. 

The vent holes in both the grid box and the lower 
chassis can be covered with screening by using a 
1-1 /8 inch (2.9cm) punch to cut the center out of the 
pieces punched from the 2-1/4 inch (5.7cm) socket 
holes. This provides a ring-shaped clamp which is 
drilled to match the holes in the chassis. 

The bottom plate shown in fig. 8 does double duty 
as it is fastened to both the lower chassis and the grid 
box. First drill the pilot holes in the bottom plate and 
then, using it as a template, drill the pilot holes in the 
bottom of the lower chassis and the grid box. This 
completes the chassis work operations. 

plate line 

Before starting assembly and wiring, do the cut¬ 
ting and drilling for the plate line, the grid line, and 
the output flapper. The plate line consists of two 
pieces of copper clamped together in a Teflon sand¬ 
wich by clamping bars (fig. 12). The cutting and 
drilling dimensions are shown in fig. 13. Note that 
only two of the clamping bars are drilled and tapped. 
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The third bar is drilled only 9/64 inch (3.5mm). 

The finger stock is soldered on the under side of 
the plate line; this requires a soldering tool in the 200 
watt range. The finger stock is held in place, flush 
with the upper side of the line, with a Pyrex beaker or 
some other cylinder of heat-resistant material about 2 
inches (5cm) in diameter (1-5/8 inch or 4cm for 
4CX250s) which is wrapped with Teflon tape to pro¬ 
vide a squeeze fit which will hold the finger stock in 
place while soldering. Note that the smaller piece of 
the copper plate line is equipped with self clinching 
nuts; as an alternative, brass nuts may be soldered to 
the copper plate. The Teflon support for the plate 
line at the tube end is made from 1/2-inch (13mm) 
diameter Teflon rod, drilled and tapped 1/2-inch 
(13mm) deep on each end. 

Fig. 14 shows the various components of the plate 
tuning and output flapper capacitors. The plate 
capacitor consists of two sections; the flapper and a 
piece of copper on the same mounting block which 
provides the additional capacitance needed to 
resonate the line. Semi-hard beryllium copper seems 
to make the best flapper material; it also has the ad¬ 
vantage of taking silver plating which, while not 



Top view of the two-meter kilowett showing the plete 
stripline, the output coupling flapper (upper center), and 
Teflon sandwich at the cold end of the line (right). 


essential, is desirable for all of the rf parts in both the 
plate and grid compartments of this amplifier. 

Note the details for the aluminum support block in 



fig. 7. Construction of the grid box for the two-meter kilowatt. The aluminum chassis measures 5x7x3 inches (12.7x17.8x7.6cm) 
(Bud AC429 or equivalent). A piece of aluminum screen 2-1/4 inches (5.7cm) in diameter is clamped inside the box with the re¬ 
taining ring. All holes not marked are 9/64 inch (3.5mm) in diameter. 
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fig. 14; the flapper and fixed capacitor piece are (M3.5) hardware. Dimensions for the bakelite shaft 

mounted together with 8-32 (M4) hardware. The and bearing bracket for the plate flapper are also 

support itself is mounted to the chassis with 6-32 shown in fig. 14. 



fig. 9. Top view of the lower chassis showing the large cutout made with a nibbling tool. Chassis is a Bud AC424 or equivalent. 
All holes are 9/64 inch (3.5mm). 
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fig. 10. Bottom view of the lower chassis for the two-meter kilowatt. 



fig. 11. Layout of the front, rear, and right-hand side of the lower chassis (there are no holes in the left-hand side of the chassis). 
See fig. 7 for construction of the retaining ring for the screened vent. The meter hole in the front panel of the chassis is for a 
Calectro D109121 mA meter. 
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BOTTOM VIEW TOP VIEW 



fig. 12. Construction of the plate line for the two-meter kilowatt. Material is .060 inch 11.5mm) copper (should be silver plated for 
best results). The shaded areas are 0.030-inch (0.8mm) Teflon sheet. Construction of the individual parts for the plate are shown 
in fig. 13. 


A slot is sawed in the inner conductor of a type-N 
coaxial chassis connector to accept the output flap¬ 
per (see fig. 2) which is soldered into the position 
shown. The two holes in the output flapper serve to 
mount a piece of Teflon underneath the flapper 
which prevents contact with the high voltage on the 
plate line. The dimensions of these items are shown 
in fig. 14. 

Also prepare the short piece of 1/4-inch (6.5mm) 
diameter copper tubing for the rf sampling assembly 
and the piece of 1/4-inch (6.5mm) diameter Teflon 

•Many parts and assemblies for this two-meter amplifier are 
available from ARCOS, Post Office Box 546, East Greenbush, 
New York 12061; telephone (5>8) 477-4990. A price list will be 
furnished upon receipt of a self-addressed, stamped envelope. 


rod for the rf choke form (fig. 14). A copper strap for 
connecting the grid terminals together, and mount¬ 
ing details for the grid butterfly capacitors and their 
respective shafts are shown in fig. 15.* 

assembly 

Begin by mounting the parts and wiring the lower 
chassis. Connect all leads except the five leads from 
the grid box and the cable to the rf sampling 
assembly. Keep the wires formed into a bundle in the 
corner of the bottom of the chassis. Run in this man¬ 
ner, the wires will show only at the points of termina¬ 
tion and can be laced into a cable with wire ties after 
they are all in place. Use a color scheme such as 
black for ground, green for filament, yellow for grid, 
and blue for screen. 
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Turning now to the upper chassis, install the rf 
sampling assembly as shown in fig. 17. Also install 
the high-voltage feedthrough capacitor at this time. 
Fasten the upper and lower chassis together with 
6-32 (M3.5) 1/4-inch (6.5mm) long screws. 

Install the bulkhead BNC input connector and the 
five feedthrough capacitors on the grid box. Install 
the grid box and the sockets, making certain that 


socket terminals 1 and 3 are opposite their respective 
feedthrough capacitors. Run the five wires from the 
grid box to the resistor assembly board and the RG- 
174/U coaxial cable to the rf sampling assembly. This 
completes the wiring of the lower chassis. 

Mount the butterfly capacitors (see fig. 15). Note 
that there are two holes in the area where the grid 
tuning capacitor mounts. The capacitor assembly is 



fig. 13. Plats line parts for the two-meter stripline kilowatt. 
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fig. 14. Construction of the plate line tuning and output flapper capacitors. 


installed in the hole nearest the front of the chassis. 
Before mounting the tuning capacitor, put a spade 
bolt (with top cut off) in the rear hole. Tin the spade 
bolt. Now mount the capacitor assembly, adjusting 
the upper lug of the capacitor so it has some tension 
against the concave top of the spade bolt. Line up 


the coupling shaft and tighten the nut on the spade 
bolt holding the capacitor. Make sure the capacitor 
turns smoothly. 

Using a 200-watt iron, carefully solder the upper 
lug of the butterfly capacitor to the spade lug. This is 
a very important connection and becomes inacces- 
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fig. 15. Grid circuit details for the twometer stripline kilowatt. 
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sible later, so make sure it's a good solder joint. The 
other butterfly capacitor (loading) is not grounded so 
it is just a matter of making sure it operates freely. 
The balance of the grid circuit may now be installed. 

Now mount the shaft bearing bracket and the 
bearing for the plate flapper tuning control. Install 
the plate tuning dial and the shaft. Make sure the 
shaft turns freely in the dial hub; this will facilitate 
placing the flapper tuning in the proper range. Install 
the Teflon support at the plate end of the plate line. 

Assemble the two parts of the plate tuning 
capacitor to the aluminum support block and bolt the 
support block to the chassis. (The fishline control 
should be made fast to the plate tuning flapper 
before mounting the flapper assembly to the chassis, 
and the plate flapper positioned to about 1-3/4 inch 
(4.5cm) above the chassis.) Assemble the plate line 
(see fig. 12) and mount it to the chassis. Before 
tightening up the Teflon sandwich make sure that 
the large piece of Teflon between the plates is 
centered in the mounting holes. 

Install the rf choke and the output flapper (which 
should be bent up to within 1 /4 inch or 6.5mm of the 
top of the chassis). Position the rf sampling capacitor 
about 1/8 inch (3mm) away from the output flapper 



HOT CARRIER DOOt 
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fig 17. Side view of the rf sampling assembly Adjust the 
position of the copper tab for approximately 0.6 mA on the 
meter at 600 watts output. 

and type-N connector. Now assemble the top plate 
vent and the loading adjustment block. Fasten the 
top plate and bottom cover to complete the assembly 
of the amplifier. 

power supply 

A power supply suitable for this amplifier is shown 
in fig. 21. The voltage-doubling circuit offers a 1000 
volt source for the screen dropping resistor. Since no 
grid current will flow with linear operation, the bias 
supply can be the simple zener regulated type 


shown. The protective features of this supply include 
a high voltage fuse and a diode protective resistor in 
the transformer secondary lead. A delay tube main¬ 
tains cutoff bias until the tubes warm up. The fila¬ 
ment voltage is 8 volts at the transformer winding 
and offers ample control of the voltage at the sockets 
with the adjustable 1 /2-ohm series resistor. 

This power supply will deliver 2000 volts at 500 mA 
with a no-load voltage of 2200 volts. At 1 ampere the 
output voltage drops to 1850 volts. With a 
transformer weight of 30 pounds (13kg) the total 
weight of the unit is only 45 pounds (20kg). This is 
quite a relief from the 80 to 100 pound (35-45kg) 
power supplies of the past. 

test and check out 

An inexpensive dummy load for a high power vhf 
amplifier can be set up with 100 feet or 30 meters (or 
more) of RG-8/U with a Heath Cantenna at the end. 
This will stand up on 144 MHz for about ten minutes 
or so at 600 watts output before the cooling oil in the 
dummy load starts to boil. The driver for this 
amplifier must have a adjustable output control 
unless it is capable of less than 5 watts maximum 
output because the amplifier is very power sensitive; 
it is not possible to adjust it properly if it is over¬ 
driven. 

After connecting the amplifier to the power supply 


table 1. Typical operation of the two-meter stripline 
kilowatt using 8930 ceramic power tetrodes (grid bias = - 77 
volts, screen supply 409 volts, idling current = 100 mA). 


drive 

grid 

screen 1 

screen 2 

power 

power 

power 

current 

current 

current 

input 

output 

2 W 

0 

— 6 mA 

- 6 mA 

800 W 

200 W 

4 W 

0 

- 8 mA 

- 10 mA 

1000W 

400 W 

8 W 

- 1 mA 

+ 1 mA 

-♦ 2 mA 

1360 W 

830 W 


Plate voltage during these tests ranged from 2100 volts at 200 mA idling 
current, to 1700 volts at 830 wans output 



The entire amplifier is assembled in two mated chassis. 
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INSET 


fig. 18. Grounding for the Eimac 620A socket. The 630A 
socket requires this modification only on terminal 7. 

and making the usual checks of filament voltage, 
bias, screen voltage, and blower operation, establish 
an idling current of about 150 mA for initial tests. Ap¬ 
plying a watt or so of excitation, adjust the grid cir¬ 
cuit controls for a rise in plate current. Then resonate 
the plate circuit by observing power output. If the 
plate circuit will not resonate, change the range of 
the plate tuning flapper controls until the dial is mid¬ 
range for your chosen operating frequency. 

The next step is to increase drive until the amplifier 
is at about 400 watts or so output with the loading 
screw about 1/8 inch (3mm) above the top plate. 
Now the grid circuit controls should be set for 
minimum swr toward the driving source. The reverse 
power will drop to an unreadable value. Once grid 
tuning is established, adjust the load control on the 
top of the amplifier for a compromise between max¬ 
imum output and minimum plate current at an output 
level of 600 watts. Keep the loading on the heavy 
side. 

^ TEFLON 
CHIMNEY 



3 OR 4 
WRAPS 

fig. 20. Tube chimneys for the two-meter kilowatt are made 
from 0.010-inch (0.25mm) Teflon, 1-3/8-inches (35mm) wide. 
Roll the Teflon for a tight fit in the top vent plate; secure 
with 1/4-inch (6.5mm) Teflon tape wrapped vertically 
around the roll. 12 inches (30cm) of Teflon is required for 
4CX250s; 24 inches (60cm) is required for 8390s. 

Once the proper setting for the load control is 
found, there should be no reason to change it unless 
you wish to operate the amplifier at a lower power 
level or with different voltatges. Having set up the 
initial operating conditions, further tests and ad¬ 
justments can be made for best linearity. 


Check for blower operation each time the amplifier 
is turned on. If the air supply should fail, the solder 
on the plate line will melt and the finger stock usually 
springs out, grounding the plate supply and oper¬ 
ating the breaker within about 30 seconds. The tubes 
survive but it is a messy job to repair the plate line. 

safety 

Like any other piece of radio equipment operating 
at high voltages, this innocent looking aluminum box 
can be a killer — it is absolutely unforgiving of 
careless moves. Just to repeat the safety rules, 
disconnect the B + line before taking covers off. 
Don't operate the amplifier with the covers off. If you 
must take a reading inside with the cover off, discon¬ 
nect the power, connect the meter with well-insu¬ 
lated leads, stand back and take the reading after you 
have put the power plug back in. One hand in the 
pocket while you are testing is the time-tested rule 



fig. 19. Knot for fastening nylon fishline to the collar on the 
plate tuning flapper, and to the tuning shaft. Pull the knot 
tight to prevent unraveling. 

for staying alive. Another precaution in dealing with 
this level of rf power is to stay out of the path of the 
rf radiated from the antenna. 

operation 

To adjust the amplifier for linear operation, 
perhaps the simplest setup is to use a directional 
wattmeter at both the input and the output. Set the 
idling current at 200 mA. Using the test values of 2, 
4, and 8 watts drive, (see table Dadjust the loading 
control and the plate tuning control for best linearity 
at the lowest value of peak plate current. When the 
proper adjustment is reached the power output will 
be approximately 200, 400, and 800 watts, respec¬ 
tively. These tests can be made at the bench and the 
adjustments will be valid for a 50-ohm antenna 
system with low swr. 

For CW operation the bias can be set higher for an 
idling current of 100 mA or less, and the loading con¬ 
trol and plate tuning optimized for best output at the 
least plate current. At 1 kilowatt input, 600 watts out¬ 
put is the objective. About 5 watts drive is required. 
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* 

CONNECTION FOR 

VR TUBES (+300-400 VOC) 




(FRONT VIEW) 


Voltage: no load, 2300 V; 500 mA, 2000 V; 1 A, 1900 V Standby bias: -150 volts (P/T contacts open) 

Bias: - 55 to - 95 volts (no grid current) Weight: 45 pounds (20 kg) 


fig. 21. Recommended power supply for the two-meter stripline kilowatt is rated at 1 kilowatt continuous duty, 2 kW PEP. Ad¬ 
just R1 (30k, 100W) for 500 volts at the screen terminal with the zener diodes (or VR tubes) disconnected. Readings in boxes were 
taken at 1 kilowatt output. 


The temperature of the exhaust ports can be 
checked by setting a candy thermometer on top of 
the amplifier in a nearly vertical position (put a pair of 
stiff wire legs on it). This does not give a reading of 
the temperatures at the tube seals, but is a relative in¬ 
dicator. Based on many hours of testing these 
amplifiers, a suggested limit for the exhaust air 
temperature read in this manner is200°F (95°C). The 
tubes will not fail under continuous operation at this 
temperature limit. The 8930s will stay well within this 
level but the 4CX250s will tend to exceed it. 

The filament voltage for the two-meter amplifier 
has been set at 6 volts on the assumption that the ef¬ 
fects requiring 5.5 volts on the filaments at 432 MHz 
are not as significant at 144 MHz. 

The grid current should be at zero or barely 


negative for AB1 operation. Screen current will go 
negative (read with the meter reverse switch) to 10 
mA more or less. It may become barely positive on 
modulation peaks. The screen voltage is regulated at 
350 to 400 volts. 

Once you have this amplifier on the air, properly 
adjusted, you will find that no further attention is re¬ 
quired except perhaps an occasional tweaking of the 
plate tuning to match the antenna. 

references 

1. Richard T. Knadle, Jr., K2RIW, "A Stripline Kilowatt for 432 
MHz,'' QST, April, 1972, page 49; May, 1972, page 59. 

2. Steve Gross, W90JI, "A Parallel 4CX250B Amplifier for 144 
MHz," QST, May, 1975, page 11. 
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TECHNICALLY SPEAKING, HEATH 
HAS THE BEST 2-METER AROUND. 



$ 269 “ 

With Standard 
Microphone 


Shown with optional 
MICODER ‘ installed 


Take our HW-2036 Frequency-Synthesized 2-Meter Transceiver for example 


Our circuit designs prove it 

The HW-2036 offers true digital frequency syn¬ 
thesis for real operating versatility. No extra 
crystals are needed and there are no channel 
limitations. Advanced digital circuitry uses a 
voltage-controlled oscillator (VCO) that is phase- 
locked to a highly stable 10 MHz crystal-con¬ 
trolled reference. Double-tuned stages following 
the VCO in the receiver and transmitter provide 
clean injection signals. The result is a signal that 
has spurious output more than 70 dB below the 
carrier (see spectrum analyzer photos below). 
Additionally, the "add 5 kHz” function is ac¬ 
complished digitally in the HW-2036 so that no 
frequency error is introduced. 

True FM 

Careful attention to the transmitter audio cir¬ 
cuitry and the use of true FM gives exceptional 
audio quality. A Schmitt-trigger squelch circuit 
with a threshold 0.3 **V or less provides positive, 


clearly-defined squelch action. Other design ad¬ 
vantages include diode-protected dual-gate MOS 
FET’s in the front end, 1C IF and dual-conversion 
receiver. 

Outstanding Specifications 

The HW-2036 puts out a minimum 10 watts and 
operates into an infinite VSWR without failure. 
Receiver sensitivity is an excellent 0.5 /*V for 12 
dB Sinad making the HW-2036 ideal for use in 
crowded signal areas. We think you’d be hard- 
pressed to find a comparably-priced 2-meter 
transceiver that gives you the features and per¬ 
formance of the HW-2036. 



There's more for the Ham at Heath 


E HEATHKIT 
E CATALOG 

Read about other fine Ham equipment and 
our wide variety of outstanding electronic kits 
— everything from lamp dimmers to color tele¬ 
vision is in our big FREE catalog. 

Send for yours today! 

Heath Company, Oept 122-340. Benton Harbor. Michigan 49022 


Schlumberger 
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Harbor. 


Michigan 49022 


Please send me my FREE Heathklt Catalog. 

I am not on your mailing list. 
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AM-343 
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US 
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how to improve 
the accuracy 
of your 

frequency counter 


Circuit details for 
a phased-lock time base 
and sensitive 
wideband probe 
that will improve 
the accuracy and usefulness 
of your frequency counter 

Most electronic equipment requires a warmup 
period to allow them to stabilize and become ready 
for use, and the solid-state frequency counter is no 
exception; many instruction manuals caution that no 
critical frequency measurements should be made un¬ 
til the counter has warmed up for 30 minutes or 
more. If you have an accurate frequency standard, 
you can use the output of this standard to eliminate 
any warmup drift and to greatly improve the accu¬ 
racy of your frequency measurements. 

Some years ago, being interested in accurate fre¬ 
quency measurement, I built an oven mounted, tem¬ 


perature controlled 100 kHz crystal oscillator, divided 
the frequency to 60 Hz, and used the amplified 
output to run a synchronous electric clock with a 
sweep second hand. I can set this clock to the exact 
time as broadcast by WWV and, with a little care, 
the crystal frequency can be adjusted so the clock 
keeps exact time. If the clock stays within one sec¬ 
ond of WWV time for a 12-day period, this means 
that the 100-kHz oscillator is accurate to one part in 
10 6 ; if it can be held to one second in 4 months, this 
represents an accuracy of one part in 10 7 , of or a little 
more than one cycle per second in 14 million. This 
accuracy can be easily translated to the time-base 
oscillator in your frequency counter. 

The construction details of the 100-kHz standard 



fig. 1. Block diagram of the 100-kHz frequency standard 
used by W1RF to drive a clock. This same basic circuit can 
be used to provide excellent time-base stability when used 
in a frequency counter. 


By Clifford A. Harvey, W1RF, Box 88, Stur- 
bridge, Massachusetts 01566 
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are beyond the scope of this article, but the block 
diagram of fig. 1 shows the basic idea. The sche¬ 
matic of the crystal oscillator and associated count¬ 
down circuitry in my counter is shown in fig. 2. I 
used a 4-MHz crystal in the oscillator because I had a 
number of old 75-meter phoneband crystals on hand, 
and it was a simple matter, with a little careful grind¬ 
ing to move one up to 4 MHz. With a different divi¬ 
sion ratio, you can use a different frequency crystal. 

The total capacitance in series with the crystal, 
necessary for setting it precisely to 4 MHz, consists 
of a fixed capacitor in parallel with a variable capaci¬ 
tor in parallel with a voltage variable capacitor, a vari¬ 
cap diode, or in my case, a silicon rectifier diode. 
The control voltage for this diode is developed by a 
Motorola MC4044P phase frequency detector and 
associated amplifier and filter. As shown, the 4-MHz 
signal is divided by four in a 7473 1C, and further di¬ 
vided by 10 in a 7490; the output is at 100 kHz. Part 
of this output is taken off through a 330-ohm resistor 


and the main output being further divided by addi¬ 
tional 7490s (down to 1 Hz in my counter). 

The output from the 100-kHz buffer is less than 0.5 
volt, so I had to provide additional gain with Q1 so 
U2A would saturate properly. There are hundreds of 
transistor types which can be used for Q1, 02, and 
Q3; the ones I used came from surplus board assem¬ 
blies so the type numbers are unknown. 

A good way to select proper component values is 
to put an oscilloscope probe on pin 1 of the MC4044P 
and adjust C3 and R1 for a symmetrical square wave 
with clean leading and trailing edges. Capacitor C3 
in my unit is 68 pF; R1 is 300k. These values will vary, 
depending on the types of NPN transistors you use. 
The 470-pF capacitor from the collector of 02 to 
ground was required in my circuit to remove a high- 
frequency oscillation appearing on the leading edge 
of the square wave. Gates U2B, U2C, and transistor 
Q3 form a lock indicator circuit; when the 4-MHz 
crystal oscillator is locked to the 100-kHz standard. 



100kHz 

TO 

FOLLOWING 

7490'S 


fig. 2. Circuit diagram of the phase-locked frequency standard. The author used a 4-MHz crystal, but other frequencies are possi¬ 
ble if the division ratio is changed accordingly. The oscillator circuit is phased locked to the output of a high-stability 100-kHz 
frequency standard Isee fig. 1). U1 and U2 are SN7400s. 
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the LED will light. Don't forget that the LED is a 
diode and will light only when properly connected 
into the circuit. 

Switch SI is helpful in initially setting up the cir¬ 
cuit, and allows the counter to be used for normal 
accuracy readout anytime it is not necessary or de¬ 
sirable to have it phased locked to the frequency 
standard. With SI in the free position and a vtvm 
connected to test point TP, set the 25k pot so the 
meter reads about 3 volts. With C2 set at about the 
mid-capacitance position, select a value for Cl such 


PROBE 



fig. 3. Rf probe for frequency counters which greatly in¬ 
creases sensitivity at the higher frequencies. Power for the 
probe is provided through the coaxial input cable. 


that the crystal oscillator is very nearly on the cor¬ 
rect frequency. In my circuit C2 is a 5-35 pF trimmer 
set for about 20 pF, and Cl is 20 pF. 

With the 100-kHz standard connected and SI in 
the lock position, the LED should light and the vtvm 
should read somewhere between 1 and 5 volts. C2 
should now be readjusted for a vtvm reading of 
about 3 volts. If the counter is now connected to 
read out the frequency of a stable external oscillator, 
note that varying C2 will not change the readout but 
will only vary the control voltage. If the LED does not 
light and no lock is obtained regardless of the setting 
of C2, the vtvm will probably read 5 volts; this indi¬ 
cates that the crystal is too far off frequency to be 
brought in by the varicaps, or the varicaps do not 
have enough range. 

In my counter, running free and measuring a 5- 
MHz external oscillator, varying the 25k pot from 
zero to 5 volts changes the readout from 4 999 980 to 


5 000 184 Hz. Using a silicon power diode as a vari¬ 
cap is somewhat questionable as some diodes have 
much greater capacitance range than others of the 
same type. If you run into trouble, a Motorola MV- 
series varicap should be tried (such as MV2110). 

With the time-base oscillator locked to a good fre¬ 
quency standard you can be sure that both the accu¬ 
racy and the stability of your counter is greatly im¬ 
proved. Some years ago, after completing a similar 
phase-locked counter, I set up the counter to read 
out the frequency of my transmitter exciter. One 
evening I tuned in on the ARRL Frequency Measur¬ 
ing Test. Due to skip conditions I could hear only two 
of the transmitted frequencies, but it was a simple 
matter to zero beat W1 AW with my exciter and read 
out the frequencies. When the actual transmitted 
frequencies were published a month or two later, I 
was pleased to note that of the two readings I sub¬ 
mitted, one was precisely as published and the other 
was 1 Hz off! If you want to get to the top of the 
list in a Frequency Measuring Test, all you need is 
a phase-locked oscillator in your counter, and a little 
luck! 

Another useful accessory to my counter is a probe 
based on the broadband amplifier described pre¬ 
viously in ham radio . 1 One trouble you run into when 
measuring high frequency signal in low-power cir¬ 
cuits is the difficulty of obtaining sufficient voltage to 
actuate the counter. If you connect the circuit under 
test to the counter with coaxial cable, capacitance of 
two or three feet (1 meter) of cable can produce a 
relatively low impedance, and an unwanted load. 
The broadband amplifier appeared to be a solution to 
the problem, but I disliked hooking up the amplifier 
and associated power supply every time I wanted to 
use it so I modified it slightly and built it into a 
probe. The simple modification shown in fig. 3 al¬ 
lows the amplifier to be powered over the same coax 
that carries the amplified input. 

If you have 15 volts at about 20 mA available in 
your counter to power the amplifier, the probe is 
very convenient to use. If you are handy with a lathe 
the probe can be made to look quite professional; 
mine is 3/4 inch (1.9cm) in diameter and 5 inches 
(12.7cm) long. With the probe I need only 5 milli¬ 
volts at 40 MHz, 2 millivolts at 2 MHz to operate my 
counter. Since the center conductor of the coax 
connector on the counter is carrying 15 volts, be sure 
to use an external isolating capacitor if a direct con¬ 
nection is made to the circuit under test. 

reference 

1. Randall Rhea, WB4KSS, "General-Purpose Wideband RF 
Amplifier," ham radio, April, 1975, page 58. 
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syllabic vox system 


for the 
Collins S-Line 


Unless two separate anten 
critical portion of the syllabi 
antenna change-over locatio 
the diode antenna switch 


Full break-in capability 
is featured with 
the Collins S-Line, 
using an array 
of switching transistors 

Rapid, silent switching of transmitter-receiver 
functions will always improve a station's "on-the-air" 
effectiveness. By eliminating the slow dynamic 
operation of mechanical relays, caused in part by 
conventional vox systems, the operator may then en¬ 
joy a higher quality of communications. There never 
will be a situation of doubling with another station 
because you can be interrupted at any time with the 
help of this high-speed switching network. 

Recently Ray Hitchcock, W6RM, 1 updated my 
earlier vox system 2 by using logic circuitry which of¬ 
fered many advantages over the older style. This arti¬ 
cle concerns itself with the conversion of his syllabic 
vox for the Drake equipment to the Collins S-Line. 
When he and I are using ssb, the conversation is 
essentially the same as using the telephone. If a 
visiting operator were to use the station, he could 
use the equipment in a normal fashion and not be 
aware of any modifications except that he would be 
hearing between his transmitted syllables and code 
elements. There are no external devices which re¬ 
quire adjustment nor is defacement of the equipment 
necessary. The 5 Vdc power supply (fig. 1), is 
housed in the speaker cabinet. The original vox 
controls (vox gain and anti-vox) perform the same 
basic functions as previously. The vox delay circuit is 
rendered inoperative by this modification. 


nas are used, the most 
c vox system is at the 
>n. W6RM has refined 
into a well designed, 
trouble-free device and suggests the appropriate 
name, "Diode-Biased Antenna Gate." The actual 
switching takes place 200 ns before the rf appears 
and is accomplished by forward biasing the diode 
with a dc voltage. No rf rectification occurs as in 
former T/ R switches. 

Directions for intial setup and the logic theory of 
the system are given in W6RM's paper; you are 
urged to consult this excellent article. One serious 
problem arose with the 32S-3 conversion: an in¬ 
tolerable audio oscillation occurred with only a 
moderate degree of vox gain. The vox was thrown 
into activation making correction of this defect 
mandatory. 

You will note differences around the LM3900 
(U1A), see fig. 2, as compared to the schematic 
diagram in W6RM's article. The input to the LM3900 
comprises a highpass filter, and the 74122 (U2) 
delays vox activation for 2.1 milliseconds. 

The syllabic vox amounts to a very high speed vox 
without the use of relays. In the original relay cir¬ 
cuitry each set of contacts opens and closes a single 
circuit. In the new vox, each set of contacts has 
been replaced by a switching transistor. The circuits 
are coordinated so that each syllable or code element 
controls the transmitter-receiver functions. All 
switching is done in the proper sequence. 

construction 

The technique that I followed was point-to-point 
hand wiring with number 22 AWG (0.6mm) tinned 
wire. Teflon sleeving is used to cover this wire where 
required. To facilitate the connections to the in¬ 
numerable power and ground points, the periphery 
of the usable portion of the board is enclosed by two 
wire loops, each terminating at the rear of the board. 
A solder lug is bolted to the board at each termina¬ 
tion point (see photograph). Solder lugs are bolted to 

By H. Rommel Hildreth, MD, W0IP, 15022 
Claymoor Court, Chesterfield, Missouri 63017 
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each point where interconnecting cables are at¬ 
tached. The 6.3 Vac jack, at the left rear, supplies the 
power to the 5 Vdc source (the spare jack may be 
used for the 5 volt input). 

For the most part, the general layout follows that 
of the schematic diagram. The 2-mH choke is fas¬ 
tened to the rear of the bfo using one of the already 
available screws. 


automatically places one or the other of the gates in¬ 
to the circuit. The relays play no part in the rf oper¬ 
ation. 

32S-3 modifications 

Upon inspection of the chassis when placed up¬ 
side down, the vox relay is at the left center. The 
drawing (fig. 3) will help identify the contacts of the 



2 TAILOR R FOR £ ■ 8 ±0.2 VDC DURING CHECKOUT. 


fig. 1. Power supply for the integrated circuits. The 6.3 Vac is obtained from the connector on the rear panel of the transmitter. 


A second circuit board was mounted at the op¬ 
posite end of the chassis as shown in the 
photograph. It holds the high-voltage transistors and 
is convenient to the high-voltage chassis connec¬ 
tions. The 100k resistor becomes so hot that it must 
be elevated above the board for ventilation. All other 
components are barely warm to the touch after a 
prolonged operating period. 

diode-biased antenna gate 

A metal box measuring 1-1/2 x 2 x 2-3/4 inches 
(38x51 x70mm) houses the gate. Two coax fittings 
are mounted at the ends and two phono jacks are on 
top of the box. The coax fittings are connected by 
RG-8/U coaxial cable cut 2 inches (51mm) longer 
than necessary- The vinyl is removed, leaving the 
center 1 inch (25mm) of the braid unexposed. The 
wire sheathing is skinned back over the center and 
the wire is cut to fit into the notches after removing a 
bit of the foam, center insulation. Solder the wire. At 
one end solder one terminal of the 50 pF capacitor 
after covering the wire with Teflon. Then cover both 
bare ends with tape so that when the shielding is 
brought forward it may be soldered to lugs in the 
screws holding the fittings and thus provide proper rf 
shielding. The remaining parts for the gate are easily 
placed within the box. 

The Collins coax fitting did not lend itself well to 
rigid mounting, so the shortest possible length of 
coax was used. The entire length, including fittings, 
was only 4 inches (100mm). 

The two gates shown by W6RM are to be used 
when the linear amplifier is placed at a distance from 
the exciter. Note that the relay in each box 


relay. Attached to the front panel, in front of this 
relay, is the emission switch (S8). Wafer D is the 
wafer closest to the front panel. At its top (when up¬ 
side down) is terminal 12 of wafer D with a connec¬ 
tion to terminal 12 of wafer C. Terminal 11 is unused. 
Terminals 10, 9, 8 and 7 continue to the left. 



+I.5V IN 
+I.5V OUT 


1. At section 2 of the vox relay disconnect the lead 
to the antenna relay from the normally open, non¬ 
movable contact. 


2. At section 4 of the vox relay disconnect the lead 
to ground at the movable contact (later this lead will 
be used to ground the several cable shields which 
converge in this region). Next, connect the circuit 
board extension lead labelled "Mute Line” to the 
movable contact. 


3. At section 3 of the vox relay connect the circuit 
board extension lead labelled "Mixer Hold" to the 
movable contact. 


4. At section 1 of the vox relay connect the circuit 
board extension lead labelled " + 270 V" (non¬ 
movable contact). 

5. At the movable contact of section 1 of the relay 
connect the circuit board extension lead labelled 
" + 275 V". 
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fig. 2. Schematic diagram of the control circuitry for the syllabic vox system. CR4-CR7, CR9, and CR10 are 1N4004 or equivalent diodes; all 
others are 1N914 or equivalent. The rf choke is a 2.5 mH, 200 mA transmitting type. All resistors are 1/2 watt. 10 per cent, unless otherwise 
specified. 














VOX RELAY 



RELAY 

COIL 

fig. 3. View of the vox relay in the transmitter with the 
chassis upside down. 

6. One end of the 47-ohm, 2-watt resistor is con¬ 
nected to a relay coil terminal. The opposite end of 
the resistor is attached to the movable contact of 
section 1. 

7. Remove the knobs from the vox and anti-vox 
controls. Also, remove the nuts so that the terminals 
of these potentiometers may be reached. 

8. At the movable contact of the PTT switch 
(S10), connect the circuit board extension lead 
labelled “PTT", (fig.4A). 

9. At the wiper of vox gain control R74, connect 
the circuit board extension lead labelled "Audio and 
Sidetone". 

10. At the wiper of anti-vox control, R85, connect 
the circuit board extension lead labelled "Anti-Vox". 

11. Remove tubes V10, V14, and V12 since the 
high frequency oscillator of the receiver is ordinarily 
not used. This reduces the load on the power 
transformer. 


12. Disconnect the plate lead to terminal 1 of V11. 

13. Disconnect the lower end of R87 (470 ohms) 
from the PTT line. This resistor is near S8. 

14. Disconnect the lead from the two parallel 2- 
watt resistors, R89 and R112. These two are also 
near S8, and alongside R87. 

15. At S8, disconnect the lead between terminal 12 
wafer D and ground. Also open the lead between ter¬ 
minals 12 of wafers D and C, (fig. 4B). 

16. At terminal 12 of wafer D connect a circuit 
board extension lead labelled " + 1.5 V Out". 

17. At the bus wire connecting terminals 7, 8, 9 
and 10, wafer D, connect a circuit board extension 
lead labelled " + 1.5 V In". 

18. Disconnect the lead to the antenna relay jack. 
Connect a circuit board extension lead labelled 
"Power Amplifier Bias" to the antenna relay jack. 

19. At the vox relay, ground the several sheaths 
earlier mentioned. Use the ground lead already 
disconnected from the "Mute Contact". 

20. Remove the cover of the rf section. The five 
screws are removed to reach the antenna relay 
contacts. 

21 . Short the antenna relay rf contacts with a short 
piece of wire (the rf side is near the pi network). 

22. Disconnect the lead attached to the jack 
marked "Receive Antenna". This lead is now the rf 
output. 

30L-1 modifications 

The Collins 30L-1 linear amplifier requires a slight 



fig. 4. Circuit modifications for the 32S-3 transmitter which will permit instantaneous vox operation. 
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modification in the grid bias stage. Referring to fig. 
5, the changes in the standard wiring diagram are in¬ 
dicated. The only components to be added to this 
area are as follows: 22k, 2-watt resistor; 1N4004 
diode; and the 200 #iF, 200-volt electrolytic capacitor. 
Be sure to observe the polarity of the diode connec¬ 
tions. The revised circuit now uses a switching tran¬ 
sistor to control cut-off during receive. The bias line 
is grounded through Q8 (2N4063) in accordance with 
transmitted voice syllables or code elements. The 
relay in the 30L-1 (K1) is now wired to be continuous- 



fig. 5. The bias circuit in the Collins 30L-1 amplifier requires 
changes to interface with the transistor in the control cir¬ 
cuitry. The 200 iiF capacitor can be epoxied to the chassis. 


ly energized; this relay is controlled with the main 
power switch. The large 200 /iF capacitor is held in 
place with epoxy cement in the power compartment. 

Some of the newer amplifiers have their grid bias 
lines wired in a similar fashion. The purpose of the 
modification is to maintain the tubes at cut-off bias 
during reception. The duty cycle during CW or ssb is 
short so the tubes operate at a much cooler level. 

results 

For the past nine years I have been operating with 
equipment using no relays, in both the CW and ssb 
modes. The many advantages of high-speed, silent 
switching are numerous and add greatly to the 
pleasure of operating. The Collins conversion has 
added to that pleasure and has been most gratifying. 
My sincerest thanks are extended to W6RM, for 
without his guidance, the conversion would never 
have been accomplished. 

references 

1. R. W. Hitchcock, W6RM, "Syllabic Vox System for the Drake 
Equipment," ham radio. August, 1976, page 24. 

2. H. R. Hildreth, W0IP, "An Experimental All-Electonic Vox 
System for SSB," QST, March, 1968, page 36; "Instantaneous 
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stant Voice Interruption," QST, June, 1972, page 19. 

ham radio 


the famous 

HAM-KEYS 


The keys that are easy 
to put your fingers on! 

JUST DIAL 



1 - 800 - 325-3636 


TOLL FREE 



Model HK-1 


• Dual-lever squeeze paddle 

• Use with HK-5 or any 
electronic keyer 

• Heavy base with non-slip 
rubber teel 


» Paddles reversible lor wide- 
or close 

linger $QQ95 

spacing 



Model HK-2 

• Same as HK 1 less base for 
incorporation in own keyer 



Model HK-3 



Navy type knob only $2.75 


• Deluxe straight key 

• Heavy base no need to 
attach to desk 

• Velvet smooth action 

Model HK-3A *16 

• Same as above 

less base S9.95 


95 



Model HK-4 

• Combination ol HK-1 and HK-3 

on same base ^ _ _ 

S^l^|95 

• Base only 

with rubber feet $12.00 
Terminals red oi black $ 75 each 



Model HK-5 
* Electronic Keyer 


* lambic Circuit for squeeze 
keying 

» Self-completing dots and 
dashes 

► Dot memory 

► Battery operated with provision 
for external power 


• Built-in side-tone monitor 

• Speed volume tone and weight controls 

• Grid block or direct keying 


* 69 95 


• For use with external paddle 
such as HK-1 


Same day shipment... PREPAID 


We welcome the use of your 



HAM RADIO CENTER, INC. 

8340-42 Olive Blvd • PO Box 2827 1 • SI Louis MO 63132 


• ••• 


• b • mm mm • • • 
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hybrid-tee mixer 


for 10 GHz 

How to use 
a hybrid-T 
waveguide junction 
to build a 
balanced mixer 
for 10-GHz receivers 

The majority of amateur microwave receivers 
use front-ends which consist of a local oscillator 
coupled to a mixer diode. Radio-frequency amplifiers 
are available for the microwave frequencies but they 
are usually too expensive for amateur use. Receiver 
performance is therefore limited by the noise figure 
of the mixer, and to some extent by the following i-f 
amplifier, so any method which can improve mixer 
performance is well worth it. 

At present two mixer types are prevalent among 
amateurs working at 10 GHz. The first is the self- 
oscillating mixer 1 (usually a Gunn device) which has 
the advantage of simplicity; the second is the mixer 


diode with a separate local oscillator. In the latter 
system optimum mixer performance can be obtained 
by adjusting local-oscillator injection and mixer im¬ 
pedance matching. 

Some improvement in mixer performance can be 
achieved by using a balanced mixer. The design de¬ 
scribed in this article offers some improvement in 
mixer performance, and is simple to build. 

design 

The hybrid-T waveguide junction shown in fig. 1 
has the following properties: power fed into port 3 
will divide equally and in phase between ports 1 and 
2; no power will appear at port 4. Power fed into port 
4 will also divide equally between ports 1 and 2, but 
out of phase. Therefore, a balanced mixer may be 
constructed by placing mixer diodes at ports 1 and 2, 
injecting local oscillator power via port 3, and con¬ 
necting the antenna to port 4. This arrangement has 
the advantage over the single-ended mixer in that the 
a-m noise sidebands associated with the local oscil¬ 
lator are cancelled out in the mixing process. In the 
single-ended mixer the local-oscillator noise side¬ 
bands are transferred to the i-f signal in the mixing 
process. System sensitivity is therefore limited by 
the quality of the local-oscillator signal. Further infor¬ 
mation on balanced mixers can be found in refer¬ 
ences 2 and 3. 

The hybrid-T junction has useful properties as a 
power divider and isolator and may be constructed 
as a unit on its own. In commercial models it is usual 

By R. J. Harry, G3NRT, Aldwickbury Crescent, 
Harpenden, Herts, AL5 5SE, England 
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to insert irises and matching stubs to compensate for 
the mismatch at the junction of the four ports. In 
the unit described here no attempt has been made to 
compensate for the inherent mismatch. 

It is also necessary to match the mixer diodes to 
the waveguide. This is achieved by placing matching 
stubs (tuning screws) in front of the diode mounting. 
An improved match could be obtained by using a 
tapered diode mounting, however, the matching 
stub approach simplifies construction. 

construction 

The mixer assembly is made from three pieces of 
waveguide (0.4 x 0.9 inch or 1 x 2.3cm internal 
dimensions) as shown in fig. 2* The exact lengths 
are not critical but piece 1 should be at least 2'A 
inches (8.3cm) long. Start by cutting the waveguide 
to length and neatly finishing off the ends. The slots 
in piece 1 should be scribed using the external dimen¬ 
sions of the waveguide for reference. The best way 
to remove the slots is to insert into the waveguide a 
piece of wood trimmed to the internal dimensions of 



fig. 1. The hybrid-T waveguide junction. Power fed into port 
3 will divide equally and in phase between ports 1 and 2; no 
power will appear at port 4. Power fed into port 4 will also 
divide equally between ports 1 and 2, but out of phase. This 
property can be used to build a balanced mixer: the mixer 
diodes are installed at ports 1 and 2, local-oscillator power is 
injected at port 3, and the antenna is connected to port 4. 

adjacent waveguide wall because this will introduce 
discontinuities into the guide and permit solder to 
flow into the interior. 

The slots should be filed out for a snug fit. Check 
that pieces 2 and 3 do not protrude into the inside of 



the guide. A neat cut will be obtained by using a 
small hacksaw and sawing on the inside of the 
scribed lines. It is important not to cut too deeply — 
the presence of sawdust in the metal cut will assist in 
judging the depth of the cut. Do not cut into the 

•Following is a list of some of the common classifications used for 
10-GHz waveguide. If in doubt check the internal dimensions — 
they should measure 0.4 x 0.9 inch (1x2.3cm). 

WG16 United Kingdom 

WR90 United States (EIA) 

RG-52/U United States (JAN) 

R100 IEC 


the guide by looking into the open end of piece 1. 
When a good fit has been achieved, drill the match¬ 
ing screw holes and tap to suit the thread.* 

The diode holes should be made by first drilling 
the smaller hole through both broad faces in one 
operation, this will ensure good alignment. The 
hole for the body of the diode can be entered as 
shown or from the opposite broad wall — this is a 
matter of choice. 

•Any size screw thread of about 1/16" (1.5mm) diameter may be 
used. 
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The diode mounts are very simple in construction, 
but a word of caution: some diodes available on the 
surplus market are electrically sound but are out of 
specification mechanically. Therefore, use the 
dimensions given here only a s a guide and check 
with your favorite diodes for a good fit. The diode 
should be a firm sliding fit into the collar (fig. 3). The 
collar height should be such that the diode, when fit¬ 
ted in the waveguide, has its shoulder at the pin end 
touching the lower interior guide wall. 

The insulation between the diode mount and the 
waveguide is ordinary cellophane tape (e.g., Scotch 
tape). The nylon retaining screws should be cut so 
they are flush with the inside wall of the waveguide 
when secured. When all drilling has been completed 
and all internal burrs are removed, soldering can be 
started. Pieces 1, 2, and 3 should be soldered first, 
followed by the waveguide flanges. A damp rag 
should be wrapped around the T junction to prevent 




fig. 3. Construction of the diode mount for the 10-GHz 
balanced mixer. The i-f connection is made to the diode 
through a solder lug placed under the head of one of the 
nylon screws (see fig. 4 for i-f and metering connections). 



fig. 4. Metering and i-f connections to the hybrid-T waveguide balanced mixer. When initially setting LO injection, two identical 
meters should be used as shown at A, although the metering circuit at B is acceptable. Connections to the i-f transformer are 
shown at C. 


the joint falling apart when soldering the flanges and 
end-pieces. 

All soldering is best carried out with the work 
placed on a flat sheet of aluminum. This provides a 
firm base for the work, and avoids the possible em¬ 
barrassment of soldering the waveguide to unwanted 
objects. A small gas jet should be used in preference 
to a soldering iron. 

adjustment 

When connected to a local oscillator (5 -10 mW) 
the tuning screws should be adjusted for maximum 
mixer current. Ideally, this should be done with iden¬ 
tical meters in series with each diode (fig. 4A), but 
if this is not possible the arrangement shown in fig. 
4B can be used. 

The tuning screws should be held in position with 
lock nuts. After the local-oscillator level has been 
adjusted for the recommended diode current, the 
metering circuit can be removed. A single meter for 


monitoring purposes can be placed in series with the 
i-f transformer center-tap (fig. 40. 

conclusion 

Performance will depend on the diodes you use 
(preferably a matched pair). No performance figures 
are given because a meaningful set of measurements 
is beyond my present resources; the main object has 
been to describe the construction of a simple bal¬ 
anced mixer for 10 GHz which will encourage other 
amateurs to copy, experiment, and hopefully im¬ 
prove the design. 
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WOW - FREE DECEMBER 1 31^977 

RECEIVE ABSOLUTELY FREE — A SIX-DIGIT 12- OR 24-HOUR 
ELECTRONIC CLOCK KIT, COMPLETE WITH POWER SUPPLY 
AND CASE. WITH THE PURCHASE OF ANY ONE OF THE FOL¬ 
LOWING FREQUENCY COUNTER KITS. HAL-600A. HAL 300A. 
HAL 50A OR THE ANALOG DIGILAB JUST MENTION THIS AD 
WAS FOUND IN HAM RADIO MAGAZINE. 

OR RECEIVE A GIFT CERTIFICATE WORTH S15.00 ON YOUR 
NEXT PURCHASE OF $50.00 OR MORE. 

6 GOOD REASONS FREQUENCY* COUNTElf ON,X 

(1) 100% COMPLETE KIT. (2) EASY ASSEMBLY. (3) COM 
PLETELY ENCLOSED IN METAL CABINET. (4) 1C SOCKETS 
USED THROUGHOUT FOR EASY TTL REPLACEMENT (5) EASY 
ON YOUR POCKET BOOK. AND (6) NO EXPENSIVE CHIPS TO 
REPLACE (EXAMPLE — IF YOU LOSE A DECODER LATCH OR 
DRIVER IN A HAL TRONIX COUNTER. THE AVERAGE COST 
OF REPLACEMENT OF THE LOW COST TTLS IS LESS THAN 
SI 00 EXCLUDING THE PRE SCALE CHIP IN SOME OF THE 
NFWER COUNTERS NOW BEING MARKETED BY MY COMPE¬ 
TITION. THEY ARE USING THE EXOTIC SINGLE CHIP AND 
WOULD COSI YOU CLOSE TO $30 00 TO REPLACE). THIS IS 
SOMETHING YOU SHOULD CONSIDER 


6 GOOD REASONS 


M 


ANALOG-DIGILAB 
KIT $139.50 

DESIGNED BY HALTRONIX 
AND MIKE GOLDEN OF 
R.E.T.S. ELECTRONICS 
SCHOOL OF DETROIT. FOR 
RUGGED CLASSROOM USE. 


FOR THE RADIO AMATEUR. THE STUDENT. 

THE EXPERIMENTER OR DESIGNER 

SPECIFICATIONS: OUTPUT VOLTAGES: +5V. * 12V. 12V; 

USABLE CURRENT: 750mA; % Regulation at 500mA: 0.2%: 
Short-circuit limited at 1 0 amp; Thermal overload protected. 
Power requirements: 117VAC. 60H2, 40 Watts. 

Function Generator: Frequency range: 1HZ to 100 HZ in 5 
bands Amplitude adiustable from 0 to 10 VPP. DC offset 
adjustable from 0 to :t 10V Waveforms: Sine, square, tri¬ 
angular and TTL Clock. TTL Clock 0 to * 5V level. 200 ns rise 
and fall time. Frequency determined by Function Generator. 
Output impedance 1.2K ohm. 

Most of all. it’s easy to construct and service PC boards arc 
predrilled, plated thru and solder flowed. Over 1000 units 
sold to schools. 


4-DIGIT ALARM CLOCK 

12 HOUR ONLY 

COMPLETE KIT CONSISTING OF 2 
PC G10 PRE-DRIUED PC BOARDS, 
1 CLOCK CHIP. 4 FND 503 READ¬ 
OUTS. ALL NECESSARY TRANSIS¬ 
TORS, CAPS AND RESISTORS 
INCLUDING 5 PUSH-BUTTON 
SWITCHES, MOLDED POWER 
TRANSFORMER CORO PLUS 
SPEAKER; COMES COMPLETE 
WITH INSTRUCTIONS 
PRICED AT $16.95 


CLOCK CASE Available and will fit any one of the above clocks 
Regular Price . $6.50 Bui Only $4.50 when bought with clock 


10-MHz CRYSTALS 

Hl-QUALITY CRYSTALS, OESIGNED 
FOR FREQUENCY CONTROL AND 
ELECTRONIC TIME PIECES. AGING 
FACTOR 5PPM MEETS OR EX¬ 
CEEDS MIL-C-3098 SPECS. MADE 


6 DIGIT CLOCK 

12/24 HOUR 

COMPLETE KIT CONSISTING OF 2 
PC G10 PRE-DRILLED PC BOARDS, 
1 CLOCK CHIP, 6 FND 359 READ¬ 
OUTS, 13 TRANSISTORS, 3 CAPS, 
9 RESISTORS, 5 DIODES, 3 PUSH¬ 
BUTTON SWITCHES, MOLDED 
POWER TRANSFORMER CORD AND 
INSTRUCTIONS 

DON'T BE FOOLED BY PARTIAL 
KITS WHERE YOU HAVE TO BUY 
EVERYTHING EXTRA 

PRICED AT $12.95 


60-HZ TIME BASE 

CRYSTAL TIME BASE KIT. WILL 
ENABLE MOST ALL DIGITAL 
CLOCKS TO OPERATE FROM 12 
VDC LOW PROFILE UNIT, EASY 
3-WIRE HOOKUP ACC 2PPM, 
ADJUSTABLE 

COST ONLY S5.95 EACH OR 2 
FOR S10 00 — OR ONLY S4.50 
WITH CLOCK PURCHASE 


ESPECIALLY FOR HAL-TRONIX 
BY SENTRY. 

PRICE $5.95 OR 2 FOR S10.00 


--, PRINTED CIRCUIT KIT 

EXCEL CIRCUITS $19 L 95 

Li ETCH—IT- YOURSELF p LUS S1 M SHIPPING 

KIT INCLUDES „ , „ „ 

4 PCS PHOTO-SENSITIZED GLASS EPOXY BOARD DEVELOPER & RESIST 
STRIPPER; DRY ETCHANT CRYSTALS; 1 - 8 x 12 x 3 PLASTIC TRAY 
AND COVER 2 - 8 ‘2 x 11 SHEETS OF 100 GRID PAPER 2 - 8>J x 11 
SHEETS OF 002 MYLAR; 1 PAIR OF PLASTIC GLOVES, MISC. ART¬ 
WORK SUPPLIES._ 



COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL 
PART NEEDED TO MAKE YOUR COUNTER COMPLETE. 
HAL-600A 7-DIGIT COUNTER WITH FREQUENCY 
RANGE OF ZERO TO 600 MHz. FEATURES TWO IN 
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP¬ 
TIONAL 10 SEC GATE AVAILABLE. ACCURACY ± 
.001%, UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT $149.00 

HAL-300A 7 DIGIT COUNTER WITH FREQUENCY 
RANGE OF ZERO TO 300 MHz. FEATURES TWO IN¬ 
PUTS: ONE FOR LOW FREQUENCY AND ONE FOR 
HIGH FREQUENCY; AUTOMATIC ZERO SUPPRESSION. 
TIME BASE IS 1.0 SEC OR .1 SEC GATE WITH OP 
TIONAL 10 SEC GATE AVAILABLE. ACCURACY ± 
.001%. UTILIZES 10-MHz CRYSTAL 5 PPM. 
COMPLETE KIT $124.00 

HAL-50A 8 DIGIT COUNTER WITH FREQUENCY RANGE 
OF ZERO TO 50 MHz OR BETTER. AUTOMATIC DECI 
MAL POINT, ZERO SUPPRESSION UPON DEMAND. 
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY 
INPUT. AND ONE ON PANEL FOR USE WITH ANY 
INTERNALLY MOUNTED HAL-TRONIX PRE-SCALER 
FOR WHICH PROVISIONS HAVE ALREADY BEEN 
MADE. 1.0 SEC AND .1 SEC TIME GATES. ACCURACY 
± .001%. UTILIZES 10-MHz CRYSTAL 5 PPM 
COMPLETE KIT $124.00 


HAL-TRONIX BASIC COUNTER KITS 
STILL AVAILABLE 

THE FOLLOWING MATERIAL DOES NOT COME WITH 
THE BASIC KIT: THE CABINET. TRANSFORMER. 
SWITCHES. COAX FITTINGS. FILTER LENS. FUSE 
HOLDER. T-03 SOCKET. POWER CORD AND MOUNT¬ 
ING HARDWARE. 

HAL-600X (Same Specifications as HAL-600A) $124.00 

HAL-300X (Same Specifications as HAL-300A) $99.00 

HAL-50X (Same Specifications as HAL 50A) $99.00 


PRE-SCALER KITS 

HAL-0-300PRE (Pre-drilled G10 board and all com¬ 
ponents) $19.95 

HAL-0-300P/A (Same as above but with preamp) 

$29.95 

HAL-0-600PRE (Pre-drilled G10 board and all com¬ 
ponents) $39.95 

HAL-10GHZ (New Item - Available in December) 

$124.95 


PRE BUILT COUNTERS AVAILABLE 

(HAL-600A — $229.00) (HAL-300A — $199.00) HAL 
50A — $199.00). ALLOW 4 TO 6 WEEK DELIVERY 
ON PRE BUILT UNITS. 



SUPER STRIP 
SS-2 #923252 
PRICE $17.00 


Hal-Tronix 

" \v. ; . P. 0. BOX 1101 

SOUTHGATE. MICH. 48195 
W8ZXH PHONE (313) 285-1782 

OROERS OVER $15 00 WILL BE SHIPPED POSTPAIO 
SHIPPING EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES 
ARE REQUESTED ON ORDERS LESS THAN $15.00 
INFORMATION: PLEASE INCLUDE ADDITIONAL $1 00 FOR HANDLING 
ANO MAILING CHARGES 

SEND SASE FOR FREE FLYER 


*- 

“HAl" HAROLD C NOWIAND 
W8ZXH 


More Details? CHECK-OFF Page 126 
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calculator-aided 

circuit analysis 


Techniques to use 
your programmable, 
hand-held calculator 
to analyze the operation 
of your own circuits — 
before you even 
pick up 
your soldering iron 


Circuit analysis gives the frequency response of 
components selected by circuit design. Design tells 
you what the circuit should do while analysis tells 
you what actually happens. Analysis can be done 
with a programmable pocket calculator on filters, 
matching networks, or other circuits with the same 
accuracy as big computers — and at far less cost. 
Programs and methods for the HP-25 programmable 
calculator are given here but there is enough data for 
conversion to other calculator types. 


A programmable calculator allows accurate anal¬ 
ysis of a circuit before it is built. Analysis takes a little 
time but it can literally save days otherwise spent in 
fiddling with marginal or unusable circuits. An ad¬ 
vantage is that you get to know your circuits rather 
than just putting components together. It works with 
your own design or with published circuits. 

The HP-25 can be purchased for less than $150 — 
about the average day's computer time charge — 
and the built-in functions are good for complex num¬ 
ber handling. It is assumed you already know im¬ 
pedance and admittance, and rectangular and polar 
forms. All are needed to understand the methods. 
If these are unfamiliar, take time for a review before 
going on. 

basic ladder model 

A model for circuit analysis is a block diagram 
made from branches connected by nodes. The 
branches are component combinations having two 
common connection points or nodes. A branch may 
have one or many components and its impedance or 
admittance value is described by a single expression. 
Any circuit may be modeled in this manner. 

The ladder configuration is a shunt-series-shunt 
branch arrangement as shown in fig. 1 for five 
branches. A ladder can be any odd-number branch 
arrangement. A model not in the ladder form can be 
transformed in subsections until the ladder is 
achieved. The simple ladder model allows only one 
signal source. This source is not considered a full 
branch. 

Fig. 1 hows all branches as impedances. Actual 

By Leonard H. Anderson, 10048 Lanark 
Street, Sun Valley, California 91352 
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model values have shunt branches as admittances, 
series branches as impedances. This convention is 
used for the calculator solution program and the ra¬ 
tionale may be seen by examining the model and 
identities plus the solution for output voltage. 

Output voltage, e a , will be a relative term and sole¬ 
ly a function of branch values. Actual output voltage 
can be found by multiplying it by actual input current 
expressed in complex form. Most network responses 
are expressed in dB relative to a reference value so 
the current source can be unity without destroying 
validity. 

There is one important fact about this model form: 
The admittance of the signal source must be a part 
of the input shunt branch. Excluding it will destroy 
the method of solving output voltage.* 

Compare the terms in the final e n expression with 
the model diagram and identities. Each term repre¬ 
sents the total admittance, Y, or impedance, Z, at a 
particular point in the model, looking towards the 
load. The progression of identities from Y, 2 to Z 45 
show this and the arrows of the diagram locate the 
position. By the time Z< 5 is found, it will describe the 
total network impedance seen by the current source. 
Each successive Y and Z is both the sum of all pre¬ 
ceding values and a term of the output voltage 
expression. 

You can solve for both e„ and total Z,„ by setting 
up the calculator to repeatedly request branch value 
entry, adding the entry to existing values, inverting 
the sum, multiply partial products by e 0 by the sum 
(accumulating), then returning for next branch entry. 
This follows the identities of fig. 1 and is the main 
loop (repeated operations) or Program 1. 

A beginner in step-programming may be a little 
confused when confronted by only a program. The 


Computer Aided Design, or CAD as it's known in industry, 
has been widely used by engineers and researchers to de¬ 
sign and analyze electronic circuits. With the availability of 
low-cost, hand-held, programmable calculators, many of 
the benefits of this powerful analytical tool are now avail¬ 
able to amateurs and experimenters. 

In 1970 the author had to quickly find some time-delay 
equalizing networks for an avionics system's detector bank. 
Time was short and some components were in stock that 
might work. But would they? A fellow engineer told Ander¬ 
son about the company's computer program and helped 
him check the circuit out on the terminal. The computer 
program had time-response capability and a half-hour of 
printout said the circuit would work fine. The circuit was 
built in the lab and checked out — the scope display was 
identical to the computer printout. The total elapsed time 
from assignment to results was less than five hours. The 
author has been a strong advocate of CAD ever since. 

Editor 


flow chart in fig. 2 represents the ladder network cal¬ 
culation of Program 1. 

(adder network flow chart 

Flow charts are to programming what schematics 
are to circuits. Each chart symbol represents a com¬ 
ponent of the program. Lines with arrows indicate 
progression from one operation to the next. Rec¬ 
tangles with square sides are general operations, 
rounded-side boxes are program stops to display 
data, and slanted-side boxes are data entry stops. 
Diamonds represent decision points in the flow; pro¬ 
gram flow can change depending on what decision 
is made with particular data. 



fig. 1. Basic ladder network which can be quickly and easily 
analyzed with a hand-held, programmable calculator. 


The loop is at upper left. Branch value entry uses 
the rectangular form while inversion and multiplica¬ 
tion is done in polar form. Partial products of e„ ac¬ 
cumulate in memory while successive Y and Z re¬ 
mains in the stack, t The loop must stop after the last 
entry calculation so a counter is used for control. 

The counter is just a memory register. Initialization 
at program start sets the counter to the number of 
branches in the model. After each loop is complete, 
the counter is decremented (reduced by one) and its 
value tested. A positive, non-zero value causes the 
program to jump back to loop start. Loop iteration 
stops when the counter is zero and program flow 
changes to the lower-right group. 

The program is designed to give output voltage in 
dB relative to a reference, e Te f. Since the output volt¬ 
age is unknown, reference to 0 dB is also unknown. 
The reference is automatically set if the first solution 
has the memory register for e re j preset to zero. In 
this case, e g is compared to e, (input voltage = total 

‘Exclusion of signal-source admittance does not affect input 
impedance. 

tAn algebraic-type calculator requires different storages so the 
program must be written from the original formulas of fig. 1. 
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fig. 2. Flow chart for Program 1, ladder network analysis. 


input impedance) and the first e 0 display represents 
insertion loss/gain. All other e 0 displays compare to 
e re f unless the memory register is reset. An analysis 
usually requires one frequency at which relative out¬ 
put is 0 dB so this frequency should be solved first. 

The lower-left block is a special operation. This 
sets up conditions for subtracting source impedance 
from total network admittance to find input im¬ 
pedance of only the network. This is very useful for 
filters and other circuits that require input impedance 
data. Each successive Y or z calculated in the loop is 
also placed in temporary memory storage. In this 
part of the program the temporary storage contains 
total input admittance so this is recalled to the stack 
and flow jumps to loop start. At loop finish the coun¬ 
ter will be - 1 so the flow is directed to input imped¬ 
ance display. 

program listing and details 

The memory register block of Program 1 should 
be noted. Only three registers, R4, R5, and R6 must 
be preset before any run. Register R4 contains the 
constant 20 used in computing voltage gain in dB; 
holding constants in memory saves program steps. 
R5 is initially zero to establish the 0 dB reference 


voltage for subsequent frequency solutions. R6 is 
set to the number of branches (do not count the cur¬ 
rent source as a branch). 

Registers 0 and 1 accumulate the output voltage. 
Output phase angle is proportional to zero-degree 
input current. Input voltage phase angle is a function 
of total input impedance phase angle and must be 
calculated outside of this program. Successive Y 
and Z from the loop are stored in R2 and R3. 

Steps 01 through 06 initialize the program run 
(upper right-hand corner of fig. 2). Register R0 is 
set to one so the partial products of e 0 can be ac¬ 
cumulated by register arithmetic. Register arithmetic 
allows any memory register to be added, subtracted, 
multiplied, or divided by the X register content with¬ 
out altering the X register. 

The loop is contained in steps 07-21. Steps 07 
and 08 do nothing on the first pass through the loop 
since both X and Y stack registers are zero. These 
steps are required on return jumps and will then con¬ 
tain the data indicated. 

Branch value entry must be done manually by ad¬ 
dition or subtraction, depending on sign. This is re¬ 
quired to fit the limited number of program steps. 
Order of entry is always real part first, imaginary 
part second. Rectangular form is used here for both 
program and value-precalculation convenience. 

Output voltage partial products are accumulated at 
steps 16 and 20 using register arithmetic. Polar form 
is more convenient here. Inversion of the polar form 


STEP 

KEY 

X 

Y 

2 

T 

REMARKS 


01 

RCL 6 

NO 




INITIALIZE 


02 

STO 7 

Nb 




COUNTER 


03 

1 

1 

NB 





04 

STO 0 

1 

NB 



init, e 0 maCn. 


05 

£ jTK 

0 

0 

0 

o 

CLEAR STACK 


06 




0 

v 

INIT. 0 o PHA 


07 

_a* 

. HlASi. 

(PHA ) 



LOOP START 


08 

f _^ R 

REAL 

I MAG 



RECT, CONVERT 


09 

R/S | 

H CAL 

I MAG 



INPUT REAL 

4 ENTER GY 

10 


I'-'AG 

PR A L 


, 


MANUAL AOO 

11 


I ■ 1A G 

PEAL 


1 

INPUT imaG 

*0R SUBTRACT 

12 

xg y 


I MAG 





13 

<3 -»P 

MAG 

PHA 



°OLAR CONVERT 


1 4 

q i /x 

1 /MAG 

PHA 



PUGIN INVERT 


1 5 

STO 2 

i / a g 

PHA 



TEMP.STORE 


16 

S70 X 0 

1 / *ac 



ACC. °n ' I A G N . 


1 7 

xS?y 

PHA 

1 /MAG 





1 8 

STO 3 

PH A 

1 /MAG 



TEMP.STORE 


1 9 

CHS 

-Pm* 

1 /MAG 



FINISH INVERT 


MEMORY 

20 

STD ♦ 1 

-PHA 

11 /MAG 



c ~ PHA 


2 1 


l/ ( 'A'->_ 

-PHA 






22 

RCL 7 


1/MAG 

-PHA 





23 

—X _ 

1 

N 

1 /MAG 

-PHA 




24 


N- 1 

1 /MAG 

-PHA 





25 

STO 7 

N-l 

1 /MiG 

-PHA j 



PHASE ANG.l 

26 

£ PAUSE 

N- 1 

1 /MAG 

-ni,A 

(OPT I*NAL) 



27 

g x<o 

N-l 

1 /MAG 

-PHA [ 




28 

<1 TO 4 9 

N- 1 

1 /MAG 

-PHA | 

jnP 7 DISPLAY 


(TEMPORARY) 

29 

-9_ 

N-l 

I/MAC 

-PHA 




30 

CTO 0 7 


1 / MAG 

-PHA i 

_T‘P LOOP START 


RJ PHASE 

3 1 




1 /MAG 

-PHA 



(TCMPGRAPY) 

32 

«Cl 5 

c rof 


0 

L 1 - /M aG . J 




3 3 


ti roi 

e c 

0 

1 /MAG 




34 

CTO 38 

«2 r . ; C 

«o 

0 


9 

C 

c 

c 

H 


(CONSTANT J 

35 


e 0 







36 

ST.'i b 





SET UE.1 REF ^R « 



37 


U : 






(REEFlift CiNC - ' 

38 


RATIO 







39 

t log 

L_G 







40 

RCL 4 

20 

LOG 





pranch,-; r. 

4 1 

X 

03 






(CONSTANT 1 

42 

R/S 1 

03 




DISPLAY C 0 .MAG 



43 

RCL 1 

PHA 

03 






44 

R/S 1 

PHA 

DO 



DISPLAY '- 0 PHA 



4 5 

RCL 3 

v PHA 




SETUP TO PINO 


46 

RCL 2 

i AG 

f PHA 



NETWORK INPUT 


47 

g i/x 

Y HAG 

V PHA 



JineOANCS 


40 

CTO 09 

Y MAC 

Y PHA 



JHP LOOP CUN V . 


49 

1 

2 MAG 

Z PHA 



DISPLAY Z IN 

RESTART BY fn/sl 


Program 1. Ladder Network Calculation. 
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is at steps 14 and 19. The intermix of steps may be 
confusing at first glance but is required to reduce 
the program size. 

The pause at step 26 is optional but useful when 
becoming acquainted with the program. The one- 
second display will show the branch number to be 
entered next. This assumes the first shunt branch is 
1, the next series branch is 2, and so on. A zero dis¬ 
play indicates that entries are complete and e„ display 
is next. 

The first decision point is at steps 27 and 28 on 
the new state of the counter contained in X. Pro¬ 
gram flow can be stated as/'lf the contents of X is 
less than zero (negative), then go to step 49; other¬ 
wise continue with statement in step 29." The next 
decision point follows directly and is interpreted, 
"If the contents of X is not zero, then go to step 07; 
otherwise continue with step 31." 

Many functions on the HP-25 require the g or f key 
prefix so make certain you use the correct one when 
entering the program steps. Strange results could 
happen from steps 27 and 29 if the f key was mis¬ 
takenly used. 

Steps 31 and 32 set up the e rc f test actually per¬ 
formed in steps 33 and 34. The 0 shown in Y and Z 
stack registers is the counter state; the program 
would not have reached step 31 unless the counter 
was zero. Reference test is done on polar form mag¬ 
nitudes only. The content of R2 is now equal to total 
Zj n or equal to e,. Step 37 and the register roll-down 
of step 35 are equivalent to replacing e r( ^by e,-. 

Steps 38 - 41 compute voltage ratio in dB, dis¬ 
played at 42 stop. Any register may now be ex¬ 
amined manually since the following steps order the 
stack contents by recall. This is also true after the 
phase angle display stop at step 44. 

Steps 45 - 48 set up for source admittance sub¬ 
traction. Phase angle in register R3 is in admittance 
form since the storage instruction of step 18 came 
before the step 19 sign change for inversion com¬ 
pletion. R2 is an impedance since it was stored after 
inversion; this was a requirement of recall at step 37 
to reduce size. Step 47 completes the magnitude 
inversion so the jump to step 08 has X and Y in ad¬ 
mittance form. Source admittance is subtracted 
within the loop and the resulting impedance magni¬ 
tude is displayed at step 49. Exchanging X and Y 
manually will display impedance phase angle. De¬ 
pressing the R/S key will return to step 01 restarting 
for the next run. 

Precalculation of all branch values is required be¬ 
fore a solution is done. All frequency-sensitive 
branches must be precalculated at each solution fre¬ 
quency. If either real or imaginary part of the branch 
is zero, the particular entry may be skipped. It is irri¬ 


table 1. Keyboard operations and displays using HP-25 Pro¬ 
gram 1 to analyze the R-C lowpass filter shown in fig. 3. 


keyboard 

display 



0.0000 

(first stop after restart) 

enter load G 

1. -05 

(EEX, CHS, 5) 

add 

1.0000000-05 


R/S 

0.0000 


enter 0.005 fiF B 

0.000062832 


add 

0.0001 


R/S 

4.0000 

2470.4410 

(pause display for 1 second) 

enter 10k res. 

1. 04 

(EEX, 4) 

add 

12470,4410 


R/S 

- 15522.2751 


(skip entry, X^0) 

R/S 

3.0000 

3.1455036-05 

(pause display for 1 second) 

(skip entry, G = 0) 

R/S 

3.9152883-05 


enter 0.05 B 

0.000628319 


add 

0.0007 


R/S 

2.0000 

70.4467 

(pause display for 1 second) 

enter Ik res. 

1. 03 

(EEX, 3) 

add 

1070.4467 


R/S 

- 1494.8706 


(skip entry, X = 0) 

R/S 

1.0000 

0.0003 

(pause display for 1 second) 

enter source G 

0.01 


add 

0.0103 


R/S 

0.0004 


(skip entry, B = 0l 

R/S 

0.0000 

(pause display for 1 second) 


- 3.2067 

e 0 magnitude in dB 

R/S 

- 65.0970 

e 0 phase angle in degrees 

R/S 

0.0103 

total input conductance 

enter source G 

0.01 


subtract 

0.0003 


R/S 

0.0004 

total input susceptance 

(skip entry, B = 0) 

R/S 

- 1.0000 

(pause display for 1 second) 


1838.6121 

filter input Z magnitude 

x - y 

-54.3943 

filter input Z phase angle 

RCL 5 

90.0090 

e ref 

portant to keep entry order of 

real-part-first in mind; 


solution is invalid if these are mixed. 

example using program 1 

The two-section R-C lowpass filter of fig. 3 is a 
simple example. Capacitors are assumed lossless. 
There are only five branches in the model. The first 
branch has an admittance of 0.01 +/0 mho due to 
the source resistance of 100 ohms. Load admittance 
of 10 micromho is constant in branch 5 but the sus- 
ceptance of the 0.005 /tF is in parallel. Branches 2 
and 4 are purely resistive while branch 3 (0.05 jiF) is 
purely susceptive. To reiterate, all shunt branches 
are entered as admittances while series branches 
enter as impedances. 

Fig. 3 shows a tabulation of capacitor susceptance 
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as well as solved output voltage and filter input im¬ 
pedance. Susceptance is zero at dc, the reference 
frequency, so the reference solution required only 
resistive or conductive values entries. Insertion loss 
will display negative but some circuits have voltage 
gain; a voltage gain displays positive at the refer¬ 
ence frequency. 

Memory register 6 is set at 5 for the number of 
branches and R5 is set at zero for the reference run 
at dc. A tabulation of keyboard operations and re¬ 
sulting displays are shown in table 1. Display is set 
fixed at 4-decimals and the run is at 2 kHz. 



SOURCE \«— FILTER —► | LOdD 


susceptance (mho) 
0.05 ,<F 


frequency 

(kHz) 

1 

2 

3 

4 

5 
10 
20 


0.000314159 

0.000628319 

0.000942478 

0.001256637 

0.001570796 

0.003141593 

0.006283186 


0.005 ;<F 

0.000031416 

0.000062832 

0.000094248 

0.000125664 

0.000157080 

0.000314159 

0.000628319 


frequency 

(kHz) 

output 

dB 

voltage 
phase angle 

input 

filter 

impedance 

0* 

0.0 

0.0000° 

111000 

0.0000° 

1 

- 0.9499 

-36.0202° 

3162.84 

-68.8897° 

2 

- 3.2067 

-65.0970° 

1838.61 

-54.3943° 

3 

- 5.8972 

- 86.4955° 

1456.26 

- 43.9354° 

4 

-8.5755 

- 102.1197° 

1288.50 

-36.5079° 

5 

- 11.0862 

- 113.7452° 

1198.50 

-31.0653° 

10 

-20 7912 

- 143.2080° 

1057.05 

- 17.3493° 

20 

-32.1027 

- 160.9919° 

1014.94 

-8.9974° 


"Referencefrequency, insertion loss = 0.09065dB 


fig. 3. Susceptance. output voltage, and filter input im¬ 
pedance for an R-C lowpass filter, calculated with a pro¬ 
grammable, hand-held calculator. 


The tabulation looks formidable but operation 
takes less time than reading the listing. The RCL 5 at 
the end is not required; it was included only to show 
the internal e^value in memory. 

For simple circuits such as this one, 5 significant 


"The question of accuracy sometimes comes up when calculator 
results are compared to computer printouts. Large computers 
don’t automatically imply great accuracy — only when long preci¬ 
sion (10 digits) or double precision (14 digits) are used does this 
happen. A recent computer run on an audio lowpass filter for an 
ssb rig indicated a dc insertion loss of 0.0002 dB with a - 0.3723° 
phase angle! Since inductor Q was not modeled in this program, 
insertion loss should be 0 dB. The computer program's phase 
angle can only be explained by the way the program was written 
and by the 7-digit precision. 


digits of entry value should be sufficient. At least 
6 digits should be used for larger models or those 
having reactance and susceptance in each branch. 
Most big computer analysis programs have only 7 
significant digits for all calculation while the HP-25 
uses ten — the program can actually be more accu¬ 
rate than computer results!* 

Analysis of L-C networks, especially filters, can be 
tiring when R or G is absent or a constant value. 
Program 2 was designed for filter analysis when the 
source and load resistance is equal and the shunt 
branch conductance is always the same value. Top- 
coupled bandpass filters can be analyzed by this pro¬ 
gram. In this case the shunt conductance is calcu¬ 
lated by B ^/(? at center frequency and Qis the mean 
value of parallel inductor and capacitor. 

modified ladder network program 

Program 2 is a rewritten version of Program 1 
and requires only the imaginary part of branch value 
be entered. Series branches are assumed nearly loss¬ 
less; common shunt conductance is also added to 
the series branches by the program so solutions are 
valid only when series reactance is high compared to 
parallel reactance. It does serve to show how the 
basic program can be changed to achieve the same 
results. 

Initialization, loop, and output voltage calculation 
in dB are the same as Program 1 with a few excep¬ 
tions. There is no temporary storage since this is oc¬ 
cupied by constants 1/Rl and G s , the common shunt 
conductance. This leaves no room for finding Z m by 
the program or automatically setting an e re f value. 
Each of these can be set manually on the first run. 
The loop of Program 1 starts and ends in polar form. 
Program 2's loop starts and ends in rectangular 
form so that shunt conductance and end conduc¬ 
tance may be added by the program. 

A notable exception is that the number of bran¬ 
ches stored in R6 is one less than the model. This is a 
requirement of steering program flow at steps 29 
and 30 so that end conductance can also be added 
via steps 32 - 34. Load-end conductance is added by 
the GT032 at step 07 while source-end conductance 
addition results from decision steering. 

A negative count at loop ending steers the pro¬ 
gram to output voltage calculation. The initial value 
of e re f should be some number like one to prevent an 
error stop at step 38 from division by zero. The first 
e n display will be meaningless. 

Total input impedance has been carried in the 
stack in rectangular form. This is converted to polar 
form after output voltage phase angle display. 
Manual register operations should be avoided until 
the stop at step 48 since stack data could disappear. 
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STEP 

KEY 

X 

Y 

Z 

T 

REMARKS 


01 

RCL 6 

NB 




INITIALIZE 


02 

STO 7 

N8 




COUNTER 


03 

1 

1 

NB 





04 

STO 0 

1 

NB 



INIT, e O MAG. 


05 

f STK 

O 

0 

0 

0 

CLEAR STACK 


06 




. 0 

0 

I NIT.E 0 PHA 


07 

GTO 32 

0 

0 

0 

0 

JMP TO GL ADD 


06 

r* 

REAL 

IMAG 



LOOP START 


09 


S-S- 

REAL 

IMAG 




10 


REAL 1 

IMAG 



A0D GS 


) 1 


2 MAG 

REAL ’ 





NTER IMAGINARY 

12 


IMAG 

REAL 



INPUT IM BY t 

PART BY MANUAL 

13 

xC y 

REAL 

IMAG 




ADD OR SUBTRACT 

1 4 

g -►p 


PHA 



POLAR CONVERT 


1 5 

g i/x 

1/MAG 

PHA 



BEGIN INVERT 


16 



PHA 



ACC. e O MAGN. 


1 7 

y 

PHA 

1/MAG 





1 0 

CHS 

-PHA 

1/MAG 



FINISH INVERT 


1 9 

STO - 1 

-PHA 

1/MAG 



ACC. e D PHA 

MEMORY 

20 

xSJy 

1/MAG 

-PHA 





21 


REAL 

IMAG 



RECT. CONVERT 



22 

RCL 7 

N 

REAL 

IMAG 





23 

1 

_L_ 

N 

REAL 

IMAG 

DECREMENT 



24 

- 

N-l 

REAL 

IMAG 


COUNTER 


R1 e D 

23 

STO 7 

N- 1 

REAL 

IMAG 




PHASE 

26 

t PAUSE 


REAL 

tMAG 


mFTTmm 


ANGLE 

27 

q x <0 

N-l 

REAL 

IMAG 





28 


N-l 

REAL 

IMAG 


JMP DUTP.CALC. 


ENO 

29 

a. 

N-l 

fifiAL.. 

I MAG 




CONDUCTANCE 

30 

GTO 08 

N-l 

REAL 

IMAG 


JMP LOOP START 


R 3 GS 

31 

ft* 


I MAO 





COMMON SHUN1 

32 

RCL 2 

GL 

REAL 

IMAG 




CONDUCTANCE 

33 



IMAG 



ADO END GL 



34 

GTO 09 

real* 

IMAG 



JMP TO GS ADO 


(CONSTANT) 

35 


real 

IMAG 



BEG.OUTP.CALC. 



36 



REAL 

IMAG 





37 


e ref 

e o 

REAL 

IMAG 




38 

•f 

RATJO 

REAL 

IMAG 




(REFERENCE ) 

39 

f loq 

LOG 

REAL 

IMAG 




R8 NUMBER OF 

40 

RCL 4 

20 

LOG 

REAL 

IMAG 



BRANCHES 

4 1 

X 

DB 

REAL 

IMAG 




MINUS ONE 

42 

n/s 1 

DB 

REAL 

I M A G 


DISPLAY « 0 MAG 



43 

Ri 

REAL 

IMAG 





N COUNTER 

44 

RCL 1 

PHA 

REAL 

IMAG 





45 

~n7i ! 

PHA 

REAL 

IMAG 


DISPLAY C 0 PHA 


46 

R* 

REAL 

I M A <i 





47 

q -*-P 

MAG 

PHA 





48 

R/S 

MAG 

PHA 



DISPLAY Z MAG 


49 

_ 

.P-rt/L.,,. 

.. MAS_ 



DISPLAY Z PHA 

RESTART BY (r/s) 


Program 2. Modified Ladder Network Calculation. 


Network input Z must be calculated manually in this 
program. 

Insertion loss at the reference frequency can be 
found as follows: Store total Z magnitude in register 
R7 by STO 7 after the stop at step 48. Continue to 
step 49 and record total Z phase. Depress RCL 0, 
STO 5 to set e re f\n memory, then RCL 7 and DIVIDE 
to find e 0 /ei ratio. Using R7 at this point will not 
disturb the program since a restart will initialize the 
counter, destroying any previous data there. 

Program 2 is convenient for branch entry but in¬ 
convenient for reference and network input im¬ 
pedance. Tradeoffs must be made due to program 
size. The last steps of both programs can be altered 
to suit the reader's application. 

precalculation techniques 

Branch values at each solution frequency must be 
known before applying either Program 1 or Pro¬ 
gram 2. This can be done by another calculator pro¬ 
gram and tabulation of values. Precalculation should 
begin at the last branch and work forward. Tabula¬ 
tion will then have the same order of entry as either 
solution program. 

Fig. 4 shows a simple bandpass filter to be ana¬ 
lyzed. The model will have only three branches. 
Source and load resistances are equal and capacitor 
d is assumed much higher than inductor Q. 
Equivalent shunt conductance due to Q is calculated 
from inductive susceptance only. 


Program 3 is an example of precalculation for fig. 
4. Frequency is the only variable and all component 
values are stored in memory. This lets the calculator 
do all the work of sign and decimal-point placement 
for the least error. 

Register arithmetic is used extensively and pro¬ 
gramming is linear (no loops or jumps). The memory 
block shows two values for registers RO through R5, 
excluding R2. The first value is the preset constant 
while the second is frequency modified. Note that in¬ 
ductance and C2 is preset inverted, C2 is also signed 
negative. Since calculation will require this anyway, 
it saves program steps to store constants in this 
form. 

Steps 02 through 08 change the memory by regis¬ 
ter arithmetic and also store the entered frequency. 
Steps 33-39 restore memory contents to original 
value. Register arithmetic is quite useful for repeti¬ 
tive operations like this and saves program steps. A 
little study will show how it is done. 

Inductive susceptance is shown with a negative 
sign. A negative Bt is a positive quantity required 
for equivalent conductance due to ()■ The subtrac¬ 
tion at steps 17 and 31 properly sets the total sus¬ 
ceptance sign. The negative Bl is a subtle reminder 
to remember the basics of admittance. 

Computation is straightfonward with display stops 
in order from load to generator, real part first, imagi¬ 
nary part second. Shunt branches are in admittance, 
series in impedance. Steps 19 and 20 are strictly 


STEP 

KEY 

X 

Y 

Z 

T 

REMARKS 


01 

02 

03 

04 

05 

n/s 

1 

FREQ 



l 

ENTER 


STO 

X 0 

FREQ 




RADIAN FREQ. 

,STQ 

_Z_ 

L_£Rg.Q_ 




STORE TEMP. 



<Al 

FREQ 



SET RAD.FREQ 

STO 

-r 1 

OP 

FREQ 



•IND -B(L) 

06 

STD 

X 3 


FREQ 



i no e<ci> 


07 

STO 

4 

(a) 

pqgq 

_ 


FIND X < C 2) 


09 


1 

-B(L ) 


— 


BEGIN LOAD G 


1 0 

RCL 

2 

QL 

-B(L) 





1 1 

i 

G ( QL ) 






12 


6 _ 

i(LOAD ) 

G(0L ) 





13 


GL 




ENO LOAD G 


1 4 

R/S 


GL 






1 5 

RCL 

3 

B ( C 1 ) 






1 6 

RCL 1 

-B ( L J 

B < C 1 ) 





l 7 


BL 






i e 

R/S 

J 

BL 




LOAD B 


1 9 

CLX 

0 





MEMORY 

20 

R/S 


0 




SERIES R 


21 


4 








22 

.3Z3_1 

XK.2.> 




SERIES X 





-BtLl 




3EGIN GENR. G 



24 


2 

OL 

-B(L> 






2 5 

-i- 

GtQL > 






-B(L> 

26 

RCL 

6 

StLOAO] 

G(0L J 






27 

4 

G(GEN) 




END GENR. G 


R2 QL 

28 

R/S 

1 

G(GEN) 




GEN G 



29 


5 

B (C 3 ) 







30 

RCL 1 

-B(L) 






R 3 Cl 


- 

bUen: 






B ( C 1 ) 


R/S 

B l GEN 




GEN B 



33 

RCL 

0 

U7 







34 

STO 

X 1 

l V 




MEMORY RESET 


X(C2) 

35 

STO 

-*r 3 

U7 




4EM0RY RESET 



36 

STO 

X 4 

U) 




1EM0RY RESET 


R5 C3 

37 

STO 

-r 5 

WJ 




4EM0RY RESET 


B(C3) 

39 

«£k_ 

7 

FREQ 









-r- 0 





2PI RESTORE 



40 

GTO 

01 





■jMP~T5~mnrr- 


ENO 

4 1 








CONDUCTANCE 









R7 FREQ 

43 








(TEMPORARY) 

44 









45 
















47 
















49 









Program 3. Precalculation Example. 
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reminders that the real part of the series branch is 
zero; these can be deleted. 

Steps 23-28 are duplicates of 09-14 since both in¬ 
ductors are the same value. The program can be 
written to hold end conductance in the stack after 
step 14, then bring it back for display. A better alter¬ 
native is to let register R2 hold the constant 1/(L Qj) 
and add two register arithmetic steps. This would de¬ 
lete four steps from the program shown. It is always 
better to hold constants in memory so the program 
needs fewer steps to compute the desired value. 

The original frequency entry will be displayed 
when the run is finished and jumps back to stop at 
step 01. This is a good reminder for tabulation. If you 
hit the R/S key at step 01 without entering a new 
frequency, all displays will repeat the previous run. 


C2 



Rq- R l q C >> °L 


fig. 4. Bandpass filter for the precalculation example 
discussed in the text. 

Run through all displays when this occurs so that 
memory is restored. A mid-program change requires 
reloading memory. 

Many variations of the precalculation program are 
possible. They are written to fit the particular circuit 
to be modeled. Adopting the style of Program 3 
has these advantages: 

1. Only one entry for frequency, all other stops are 
displays. 

2. Component storage in memory with inversions 
and signs as necessary will reduce program 
steps. 

3. Register arithmetic forms reactance and 
susceptance directly in memory with the fewest 
steps. 

4. Calculation is simple and direct. 

More than one program may be required. It is sug¬ 
gested that the load-end values are all calculated 
first. This fits the back-to-front ordering of the solu¬ 
tion programs. 

Scaling to megahertz, microhenries, and micro¬ 
farads is useful for rf work. Results will still be in 
ohms and mhos. Other scaling can be used but 
should only be done if you're very familiar with im¬ 
pedance and admittance. 

the branch jumping adjacent 
nodes problem 

This situation normally defeats the ladder configu¬ 
ration. The remedy is to use a transformation pro¬ 


gram on precalculated values until the ladder is 
formed. Fig. 5 illustrates the method using a delta- 
to-tee transformation on a subsection. Circled num¬ 
bers are nodes above ground. Nodes 1 and 3 will car¬ 
ry over but the original node 2 is reformed. 

Program 4 follows the formulas given in fig. 5 
with rectangular form entry and polar form solutions. 
Available program size requires more manual steps. 
Both parts of each delta branch must be entered in 
the sequence: Input real part, press ENTER, input 
imaginary part, press R/S to continue. A manual 
conversion to rectangular is required at each tee 
branch solution. 

The program accumulates the common denomina¬ 
tor of the transformation using the rectangular 
form with storage in registers R6 and R7. Numerators 
require multiplication so the polar form is used to 
reduce program size. The memory register block may 
seem confusing but the memory contents change as 
the program progresses. 

After Z A is entered, a direct store is used to begin 
accumulation. Registers R0, Rl and R2, R3 both hold 
the polar form of Z A while R6, and R7 holds the rec¬ 
tangular form. Entering Z B will make R6, R7 equal to 
Z A + Z B and R0, Rl equal to Z A x Z B via register 
arithmetic. A direct store places Z B in R4, R5. The 
numerator of Zj has been formed in memory. Entry 
of Z c will complete accumulation of the denominator 
and remaining numerators by register arithmetic. 

Steps 31-40 recall the denominator, convert it 
to polar form and place the solutions in memory. 
Memory registers R0-R5 are then recalled in order 


STEP 

KEY 


X 


Z 

T 

REMARKS 


01 



~1 

1M AG A 

REAL 

A 


1 

ENTER ZA 


02 

STO 

7 


1 MAG A 

REAL 

A 



BEGIN DENOMIN. 


03 




[REAL A 

IMAG 

A 





04 

STO 



REAL A 

IMAG 

A 



ACCOM.DENOMIN, 


OS 


P 


MAG A 

PHA 

A 



POLAR CONVERT 


06 

STO 

0 


MAG A 

PHA 

A 



Zl NUMERATOR 


07 

STO 

2 


MAG A 

PHA 

A 



Z 2 NUMERATOR 


08 

xCy 

PMA A 

MAG 

A 





09 

_»_ 

PHA A 

MAG 

A 



21 NUMERATOR 


1 0 




PM A A 

MAG 

A 



Z 2 NUMERATOR 


1 1 



"1 





1 

ENTER 20 


1 2 

STO 

♦ 

7 

1MAG B 

REAL 

B 



ACCUM.DENOMIN, 


13 


REAL B 

IMAG 

B 





1 4 


♦ 

6 1 

REAL Q 

IMAG 

e 



ACCOM.OENOMIN. 


1 S 

a -P 

MAG e 

PHA 

B 



POLAR CONVERT 
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Program 4. Delta-to-Tee Transformation. 
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and the stops display each tee branch magnitude. 
Tee branch phase angle is in the Y register at each 
stop. The stop for is at step 01. This not only 
reduces steps but permits an automatic return to 
start for transforming the next set of delta values. 

Program 4 will work with either impedance or 
admittance. The only change is from rectangular 
form to polar form. As an example, enter 


Z.i = 3-j4 

2 « = 4 + }5 
Zc=5+P 

The solutions (converted to rectangular) are 

2/ - 2.375 - jO.875 
Z 2 = 1.750-jl. 500 
Z } = 1.300 +j2.650 

Note the difference in signs for the imaginary part. 

transforming the other way 

A prime example is the parallel-T circuit. To form 
the basic ladder a tee-to-delta transformation is re¬ 
quired. This places each transformed delta branch in 
parallel with the other. Transformation formulas 
are as follows using the branch designations shown 
in fig. 5 

Z/v = Z]Z 2 + 2/Z 3 + Z 2 Zj 
Za=Zn / 2 3 
Z B = Z N / Z 2 

z c =z N / z, 

Program 5 performs conversion using the above 
relations. 

A difficulty in programming is the common numer¬ 
ator expression. Program 4 is needed only to form a 
sum of three quantities for the common denomi¬ 
nator. Program 5 must form the common numerator 
from the sum of three products. This eats up pro¬ 
gram steps so Program 5 is a bit harder to 
work with. 

All entries must be in polar form. This can be done 
by entering rectangular values and converting manu¬ 
ally. Attention must be paid to the magnitude and 
angle location in the stack. This is especially true at 
Z 2 entry since the Z and T stack registers cannot be 
disturbed from locations shown. 

Registers RO through R5 store only the individual 
impedances. The numerator product terms are 
formed in the stack, converted to rectangular, then 
accumulated in registers R6-R7. The Z t Z 2 term is 
formed when step 12 is reached. Z ; Z 3 is complete 
by step 25. Program 5 requires stack register ma¬ 
nipulation and more steps as a result of the common 
numerator expression. 

Limitation of HP-25 program size results in solu¬ 
tions stored inverted in memory. Input impedance 
and the direct solution is in admittance but both are 
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Program 5. Tee-to-Delta Transformation. 


in polar form — the input/output is opposite that of 
Program 4. Solutions are manually recalled after 
the forced stop at step 49 

Y a magnitude in RO, angle in R1 
Y b magnitude in R2, angle in R3 
Y C magnitude in R4, angle in R5 

The admittance form is not a disadvantage. Re¬ 
calling the parallel-T, the transformations have all 
delta branches in parallel. Admittance addition is 
the easiest calculation of parallels. 

other transformations 

Lattice networks and similar circuits can be pro¬ 
grammed to tee or delta sections and the formulas 
are available in most textbooks. In most cases a cir¬ 
cuit can be divided into relatively simple subsections 
represented by a single branch; a precalculation 
program can be used instead of transformation. The 
circuit to be analyzed should be carefully studied and 
divided into branches that minimize pre-solu¬ 
tion work. 

A key indicator of the necessity for transformation 
is the model's signal path or current flow. The paral- 
lel-T has two separate signal paths so transformation 
is unavoidable. Branch Z B of fig. 5 represents a sec¬ 
ond signal path vs flow from node 1 through node 
2 to 3. 

Schematics can sometimes be misleading. Often 
they are drawn to fit available space and parallel 
components may appear widely separated. Copying 
the schematic on scratch paper is useful; branches 
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ORIGINAL MODEL 


o 




TEE SUBSECTION EQUIVALENT 


e 



TRANSFORMED MODEL 


fig. 5. Model transformation. The delta subsection of the 
original model is first transformed to an equivalent tee net¬ 
work, then added to the original to form the transformed 
model. 


can be marked or outlined without harming the origi¬ 
nal source. 

preparation 

Practice with the calculator so you know what 
happens when you inadvertently key in a wrong in¬ 
struction. Treat it like a piece of test equipment. In 
this application that is just what it is. 

Use a separate pad of paper for branch value tabu¬ 
lation. When transformation is required, precalculate 
only the sub-sections and write down the solutions 
on the tabulation sheet first. The ordinary branches 
can be calculated later. 


Remember to order branch values from back to 
front. It is probably easier to group values by fre¬ 
quency, making little blocks of values on the tabu¬ 
lation sheet. Calculate at more frequencies than you 
think you need. Network solutions will tell you which 
ones to skip over. 

Five or six significant digits will give you good ac¬ 
curacy. A minimum is four digits, but only for simple 
circuits. 

group delay 

Any circuit with inductance and/or capacitance 
has time delay and such delay is frequency sensitive. 
Group delay is the average time delay over a small 
increment or group of frequencies. It is a function of 
frequency increment and the differential phase angle 
within the increment. The formula is: 

td= ( Aphase angle)/(360* AFrequency) 

where: Aphase angle = positive differential angle in 
degrees within the frequency 
increment 

AFrequency = differential frequency over a 
small increment 

Scaling can be seconds and Hz, milliseconds and 
kHz, or microseconds and MHz. 

Frequency increments should be constant and 
small. For a bandpass filter, at least ten frequencies 
within the passband should give an accurate picture 
of group delay. Since the frequency increment is 
constant, the denominator of td is also constant. 

Linear group delay in ssb filters will improve audio 
quality since all sideband components have the same 
amount of delay. Knowlede of rf to i-f to detector 
signal delay in receivers is useful when applying noise 
blankers of the Lamb or Collins type because the 
blanking signal must arrive before the noise reaches 
the blanking gate. 

is it worth the trouble? 

Only if you do your own circuit designs or want to 
know what happens inside that collection of compo¬ 
nents. Programming is not difficult with the HP-25. 
Hewlett-Packard supplies a good applications man¬ 
ual free and the examples can give a quick insight to 
the various functions. The same is true for machines 
made by Texas Instruments. 

Computer aided design is used extensively in in¬ 
dustry for design analysis. Calculator aided design 
should be equally useful to the amateur. A few extra 
hours of testing on paper will let you know how the 
circuit works before cutting metal or etching boards. 
You can spot errors that would otherwise cost 
money and time. 

ham radio 


46 G3 October 1977 



















THE ALL SOLID STATE 

ATLAS 350-: 

Its face has many interesting features: 
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WATTS 
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POWER 


P E P and CW input. 


SSB/CW 

TRANSCEIVER 

SSB with PTT or VOX operation 
and full break-in CW operation. 


SSB 



Tuwe/cwr 


CW-LSB USB FILTER 

Selection of upper or lower side¬ 
band with 2700 H 2 bandwidth, 
1.6 to 1 shape factor, or 500 Hi CW bandwidth with 
2.5 to 1 shape factor 



A F NOTCH 



AF NOTCH FILTER 

Provides better than 40 dB re- 
jection of an audio frequency, 
adjustable from 300 to 3000 Hi. 





o 


r> r> 


DIGITAL DIAL READOUT 
(Optional) 

Provides precise frequency readout within 50 Hi. All 
L E O. Dot Matrix 6 digit display. 


\ 






ANALOG DIAL SCALE 

0 to 500 kHi dial scale in 5 kHi increments. Velvet 
smooth dual speed tuning, with 1B kHi per revolution 
of fine tuning control. 


NB 


B B 


ANL AND NOISE 
BLANKER 

Automatic Noise Limiter reduces 
hash type noise interference which 
is not intermittent pulse type 
Blanker effectively reduces or eliminates pulse type 
noises. 


RtT 


RECEIVER 

INCREMENTAL TUNING 

Permits receiving up to 5 kHi above 
or below your transmitting fre¬ 
quency. Especially useful for CW 
operation or in a net of SSB stations that are on dif¬ 
ferent frequencies 



PLUG-IN 
AUXILIARY VFO 
(Optional) 

Can be either a tunable VFO 
with the same 500 kHi tun¬ 
ing range as primary VFO or 
a crystal controlled fixed 
channel oscillator with 
choice of up to 11 crystal 
controlled channels 


10-160 METERS 
COVERAGE 

Provides a full coverage of all 
amateur bands in 500 kHi 
segments. 


AUX RANGES 




AUXILIARY RANGES 

Up to 10 additional 500 kHi 
ranges between 2 and 23 mHi 
can be added by plugging in 
auxiliary crystals (Will not operate between 23 and 
28 mHi. | 

ATLAS 350-XL (less options) $995. 

Model DD6-XL Digitsl Dial Readout $229. 

Model 305 Plug in Auxiliary VFO $155. 

Model 311 Plug-in Auxiliary 

Crystal Oscillator.$135. 

Model 350-PS Matching Power Supply $229. 
Plug-in Mobile Mounting Bracket $ 65. 

<?m ATLAS 

RADIO INC. 


417 Via Del Monte. Oceanside. CA 92054 
Phone (7I4| 433-1983 
Special Customer Service Direct Line 
(714|433-9591 












high-performance 

20-meter receiver 


with digital 
frequency readout 

Design and construction 
of a dual-conversion receiver 
featuring varactor tuning 
in the front end 
and digital display 
of the received 
signal frequency 

Described in this article is an all-solid-state dual¬ 
conversion receiver for 20 meters. It features varac¬ 
tor tuning in the rf, mixer, and high-frequency 
oscillator and a digital display of the received-signal 
frequency. 

Although the design is for the amateur 20-meter 
band, it may be easily adapted for a single-band 


receiver operating in any amateur or shortwave band 
between 3 — 30 MHz. 

Various LC networks and voltage combinations are 
used with the high-frequency oscillator, which allows 
limiting bandspread to the CW or ssb portions of a 
band or expanding bandspread to full amateur- 
band or shortwave-band segments in the order of 
i 1 MHz. 

I The receiver portion uses a combination of dual- 
i|, gate mosfets, fets, bipolar transistors, and ICs. The 
counter portion uses TTL, low-power TTL, and 
Schottky TTL logic devices. With suitable selection 
of HFO and LO frequencies within the capabilities of 
the Schottky logic upper-frequency limit, the counter 
may be used up to the 6-meter amateur band with no 
design changes. 

the receiver 

Fig. 1 a block diagram of the receiver. It uses the 
■) straightforward dual-conversion design approach. 

;i Voltage-controlled varactor diodes are used for fre- 

1 quency selection in the HFO and tuning of the rf and 

mixer input stages. Local and BFO oscillator frequen¬ 
cies are established with crystal control for stability 
of the i-f. Intermediate frequency amplification and 
selectivity are obtained with a single integrated cir- 
l cuit in combination with a Collins narrow bandpass 
i, mechanical filter (2.1 kHz nominal). 

By M. A. Chapman, K6SDX, 935 Elmview 
Drive, Encinitas, California 92024 
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A simple 5-digit, 7-segment LED display system 
provides ± 1 kHz accuracy for the receiver frequency 
display. It uses input signals from all receiver 
oscillator sections rather than just the HFO. 

A nominal position is provided in the BFO selector 
switch to provide for interpolating the received signal 
resting carrier frequency. Incorporated into the audio 
system is an active lowpass filter, which minimizes 
spurious noise and i-f heterodyne signals, thus 
optimizing the receiver signal-to-noise ratio. 

Frontend. Fig. 2 illustrates the frontend design. 
Moderately high Q coils are used in the rf and first 
mixer input. High Q coils in the rf section provide ex¬ 
cellent signal-to-noise ratios, good selectivity, and 
high initial gain. Back-to-back varactor diodes are 
used for tuning the rf LC circuits by front-panel 
potentiometer control of the varactor diode bias 
voltage. 

From fig. 2 we see that the first i-f is 1500 kHz, and 
the second conversion i-f is 455 kHz. As shown in 
fig. 2, the gates of the second mixer stage in¬ 
corporate bias adjustment to optimize both device 
gain and signal-to-noise ratios. Gate biasing for rf 
and mixer may not be immediately apparent from 
fig. 2. Fig. 3 shows how the mosfets in the rf and 
mixer biased and the method used to compensate 
for tolerances in the LC circuits to permit gang tuning 
of both stages. 

The upper section of fig. 3 is a simplified ac model 
illustrating the tuned-circuit relationships. It's impor¬ 
tant to note that, from an rf standpoint, the cold end 
of the LC circuits is at ground potential as are the 
source and control gates of both devices. The lower 
section of fig. 3 includes the varactor diode and 
source-swamping-resistor relationship to the device. 
Here again, we see that the cold ends of the LC cir¬ 
cuits are at ac ground and that the source swamping 
resistor is shunted to ground. 

Since the rf amplifier and mixer are depletion mode 
devices, you can adjust the input voltage to the gates 
of Q1 and 02 so that the gate-to-source bias is 
approximately —0.5 volt. Tuning the varactor diode 
is accomplished by applying a positive voltage 
greater than that required for bias of the gate source 


Author Chapman has provided much detail in his descrip¬ 
tion of the design and construction of this receiver. The ar¬ 
ticle is in two parts. Part one describes the basic rf and i-f 
circuits, and part two deals with the digital readout system. 
The digital readout system may be readily adapted to 
almost any receiver design. If you're interested in 
duplicating the receiver without the digital readout, you’ll 
find the information you'll need in the following material. 
Pan two. to be published in a subsequent issue of ham 
radio, wraps up the entire project and provides much useful 
information on calibration and alignment. Editor. 



Bottom view of the receiver. A portion of the power supply 
board can be seen on the left. 


terminations. The varactor must be reverse-biased 
for it to operate in a nonconductive state and act as a 
variable capacitance across the inductors. For initial 
setting of the rf and mixer stages, bias voltage no. 1 
should be adjusted for 0.5 volt differential bias to the 
source voltage point no. 3, with the control gate at 
maximum voltage (approximately 8 volts dc). 

The initial bias and source-point voltages will be 
approximately +0.75 volt. Examining the voltage 
divider network in the varactor diode tuning circuit, 
we see a minimum positive voltage of approximately 
2.25 Vdc, providing a 1.50-volt reverse bias in the 
worst case and an 8 Vdc bias in the high case. You 
can optimize the voltage-divider circuit after 
assembly and test to increase or decrease the band- 
spread capabilities. Tuning the 20-meter band will 
require about 1.5 volts of differential. If you wish, 
optimizing can be implemented, so that the differen¬ 
tial occurs on the major portion of the potentiometer 
adjustment range. 

To minimize alignment difficulties, Q1 and 02 
should be matched for nominal loss values, so that 
bias voltages 1 and 2 will require a minimum amount 
of adjustment to compensate for varactor diode and 
shunt-capacitance tolerance. Much variation exists 
between varactor nominal capacitance and capaci¬ 
tance change, with respect to voltage change when 
tuning the rf circuits. Compounding the problem is 
the nonlinearity that exists with the diode elements 
themselves. Since the Q of the rf input and mixer in¬ 
put circuits is quite high (-75), any differences be- 
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Side view of the receiver showing the rugged mechanical 
construction 


tween the diode-versus-voltage capacitance will 
result in circuit detuning. 

Referring to fig. 2, the mixer gain control gate (G2) 
is at a fixed-voltage point and the rf stage uses a 
variable resistor to control the rf gain. One disad 
vantage of this scheme is that, as we vary the voltage 


limited segments of a band (for example, the CW 
section), then very little rf TUNE adjustment is re¬ 
quired. However, if a number of changes are made to 
the mixer gain, a corresponding adjustment to the 
TUNE control is necessary. 

l-f amplifier. I-f amplifier gain and bandpass filtering 
is accomplished with an LM373H 1C and a narrow 
bandpass Collins mechanical filter (fig. 4). The 
LM373H (U1), in addition to providing high i-f gain, 
also acts as the detector for both CW and ssb. In¬ 
corporated in its design is the ability to use age or ex¬ 
ternal manual i-f gain. An age level sensitivity control 
is included. 

The voltage value indicated for initial adjustment 
of U1 represents an age threshold setting of approx¬ 
imately 300 microvolts. To provide isolation of the 
detected audio output to the S meter and audio filter 
stages, a simple fet amplifier stage is incorporated 
(Q4). Almost any depletion-type device may be used 
in this stage by adjusting the source and drain 
resistors to obtain a voltage gain of approximately 5, 
as indicated. The minimum source bypass capaci¬ 
tance should be in the order of 10 /iF. 

The Q4 output coupling capacitor should provide a 
low reactive impedance to the S meter and audio 
filter input to minimize signal loss at the low (150 Hz) 
signal levels. However, scaling of the S-meter input 



fig. 1 Block diagram of the 20-meter high-performance receiver 


of Q1 gate 2, causing a change in the varactor diode 
bias and its capacitance, a slight detuning occurs in 
the LC circuits. 

When the gain level is adjusted to any appreciable 
extent, then the TUNE control must be repeaked to 
maintain overall receiver gain. When operating over 


is possible, since at this point we are only interested 
in the audio voltage level — very little current is 
drawn by this or the succeeding stage. 

The S-meter amplifier is fully described in 
reference 1. The builder may elect to use either of the 
S-meter circuits described in the referenced article 
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depending upon panel layout preference, and 
availability of meters. 

High-frequency oscillator. An extremely high 
stability HFO is illustrated in fig. 5. This is an adapta¬ 
tion of the design discussed in reference 2 using a 
Goral buffering scheme. I've used this oscillator 
technique from 1 to 50 MHz with various LC com¬ 
binations, changing only the source and emitter load 
inductors. An alternative device providing equal or 
better output voltages is the Motorola MPS-A09 
bipolar transistor. Since the mixer-stage gate and 
counter input circuitry are high impedances, very lit¬ 


tle signal loss occurs, and you should expect to see 
the output levels indicated on the diagram. 

Substitution of alternative inductive loads can af¬ 
fect the output voltage levels. Use care to obtain the 
peak-to-peak values indicated in all oscillator stages. 

Tuning of the varactor (VVC, MV1654) is ac¬ 
complished using a positive voltage of approximately 
6 to 7.5 Vdc. Since the first i-f is 1500 kHz, and down 
conversion is used, the HFO output, then, is be¬ 
tween 12.5 MHz - 12.85 MHz to cover the 20-meter 
band (14 - 14.35 MHz). Considering that 1.5 volts of 
differential bias on the varactor is necessary, the fre- 
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fig. 3. Rf amplifier tuning and bias schematics. Sketch A is a 
simplified ac model illustrating the tuned-circuit relation¬ 
ships. Sketch B includes the varactor diode and source- 
swamping-resistor relationships. 

quency stability is more sensitive to power-supply 
ripple variations than the oscillator described in 
reference 3; therefore, a high-performance voltage 
reference supply is necessary to maintain a stable 
voltage on the varactor to minimize frequency drift. 
Presuming that the power-supply scheme illustrated 
later is used, and that good packaging and compo¬ 
nent selection is followed, you can expect a frequen¬ 
cy drift of less than ±100 Hz/hour after thermal 
equilibrium. 

Local and beat-frequency oscillators. The local 
and beat oscillators are described in figs. 6 and 7 
respectively. Simple fet oscillators are used. Many 
fet substitutes will perform equally as well. The out¬ 
put voltages are as indicated on the schematic. 
Good-quality parallel-resonant crystals should be 
used, with only the nominal 455-kHz crystal requiring 
careful selection of the shunting capacitor, since this 


Q2 



© 


will determine your transmit-frequency reference in 
the counter display. 

Any errors introduced into the local-oscillator 
center frequency can be compensated by shifting the 
HFO frequency and tweaking the 1.5-MHz i-f 
transformer (fig. 2). 

Caution note: the LM373H (U1) of the i-f detector 
stage is sensitive to excessive BFO injection 
voltages. The nominal input voltage to U1 for BFO 
detection is 60 millivolts rms. Slightly higher levels 
will increase the detected audio levels. A too-high in¬ 
jection level will result in audio motorboating and 
distortion; too low an injection level will result in poor 
or weak audio detection. To minimize generation of 
spurious and harmonic frequencies from feeding into 
other parts of the receiver, generous use is made of 
RC decoupling and bypass capacitors. Feel free to 
substitute capacitor values in these circuits with 
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whatever is available, so long as the dc input is kept 
reasonably clean of the oscillator-frequency 
components. 

The LSB and USB crystal frequencies may be 
determined by either measuring the Collins 455-kHz 
mechanical filter for the 20-dB passband points or by 
ordering a filter that has been measured by the 
manufacturer for the L20 and H20 dB points. An 
additional description is given in reference 4 and in 
the alignment and calibration sections of the article. 


Audio filter and amplifier. The detected audio 
from Q4 is passed through an active lowpass filter- 
operational amplifier arrangement and further 
amplified in a one-stage 2-watt audio amplifier U3 
(fig. 8). The U1 and U2 lowpass filter design is 
discussed in considerable detail in references 4 and 5. 
Normally, U1 and U2 operate from a plus and minus 
voltage source; however, a simple voltage-divider 
circuit on pin 3 of U2 establishes an artificial ground 
for both U1 and U2. The lowpass rolloff starts at 2500 


fig. 6. Local-oscillator schematic. 
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+I2V INPUT 



Hz, and a 15-20 dB attenuation of all higher audio fre¬ 
quencies is achieved. The normal i-f heterodyne hiss 
is greatly attenuated, and the receiver overall signal- 
to-noise ratio is enhanced. An additional high- 
frequency audio rolloff is achieved by the selection of 
the 680 pF mica feedback compensating capacitor 
of U3. 

Audio and rf have many common grounding and 
feedback problems. To minimize circulating ground 
loops and achieve low-noise performance, a single¬ 


point ground system should be used with the audio 
circuit. As an aid, those items of special significance 
are indicated as notes in fig. 8. 

Notes 1 and 2 are self-explanatory; note 3 deserves 
some additional comment. A 1-meg level-set pot is 
shown between U2 pins 2 and 7. As the name im¬ 
plies, it establishes U1 and U2 output gain in com¬ 
bination. Ideally the gain is unity; however, since 
we're operating these devices ±6 volts dc the overall 
gain will be in the order of 0.8-0.9. To obtain the best 
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setting for the level set, a low-level 50-100 millivolt 
audio signal should be coupled to U1 input through a 
0.01 /iF capacitor while monitoring U2 and U3 output 
with a high-impedance scope. The level-set pot 
should be adjusted where the gain is about 90 per 
cent of maximum over the frequency range 150 
Hz-2500 Hz. Then the pot may be removed and a 
fixed resistor installed with a value closest to that 
measured on the pot. The value of this resistor will be 
approximately 100k. 

As in the other low-level audio-signal processing 
circuits, this is not the place to use an inexpensive, 
exposed wiper-type volume control. The added cost 
of a sealed, 2-watt type component with the case 
securely grounded to the chassis and panel will 
minimize wiper contact noise and ground problems. 
Use of 1/2-watt resistors in the low-level audio 
stages has been included in the PC design layout for 
additional noise control. 

Power supply. The power supply and high- 
frequency oscillator varactor control system are il¬ 
lustrated in fig. 9. Three-terminal 7800-series voltage 
regulators are used for the +12 and + 5 Vdc re¬ 
quirements. To minimize power dissipation and pro¬ 
vide for a constantly changing current demand from 
the LED displays, a preregulator/derippler circuit is 
used ahead of the + 5 Vdc regulator. A small amount 


of series resistance isolates the display voltage from 
the + 5 volt logic voltage. 

To establish a stiff reference voltage for the HFO 
varactor diode (Vfv), a precision voltage regulator is 
used (U2). Ripple rejection is in the order of 80 dB, 
and voltage stability is in the order of a few millivolts 
per degree F. Two small 10-turn trimpots allow fine 
tuning of the high and low end of the 10-turn Vfv 
voltage pot. A similar voltage control system is 
described in reference 3. Additional capacitive filter¬ 
ing will aid in the reduction of Vfv ripple content and 
may be added at your discretion. 

Filtering across the Vpv 10-turn pot should not be 
added, because such filtering will increase the HFO 
control-voltage time constant. Any added filtering 
should be used ahead of the trimpot or prefer¬ 
ably U2. 

construction 

Modular PC board construction is used, with each 
major function individually packaged on a separate 
board and isolated in an rf-tight housing. The photos 
clearly illustrate the relative board positions and 
techniques for interfacing the rf and audio circuits, as 
well as the method for isolating and developing the 
+12 source voltage between the receiver stages. 
Each functional section has its own + 12-volt input 



fig. 9. Power-supply schematic. 
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terminal, which is filtered at the board termination 
point. 

Front end and i-f amplifier/detector. The rf, 

mixer, i-f and detector functions are located on one 
inline PC board (fig. 10). Heavy, well grounded 
shields are used between the rf, mixer, and 
i-f/detector sections, which also provide convenient 
mounts for the large coils of the rf circuits. Two stan¬ 
dard, readily available i-f transformers are used in the 
drain circuits of 02 and 03, which are shielded with 
their own housings. Many 455-kHz i-f transformers 
having the same or similar geometry as the 2051 unit 
used here are available. If necessary, the board could 
be cut open and the alternative unit mounted in pig¬ 
gyback style. 

If you'd like to operate the receiver at frequencies 
above 15 MHz, the 12-W1 transformer may be 
opened and the internal padding capacitors changed 
to allow for a higher first i-f more consistent with a 
good 10:1 rf mixer frequency ratio. If you elect to use 
an unprotected dual-gate mosfet device in the rf 
stage, provisions exist for the installation of back-to- 
back 1N914 gate-protection diodes; however, at 
higher frequencies this additional shunt capacitance 
could materially affect the signal level. 

The Collins mechanical filter mounts directly to the 
board. However, several foreign-made filters of com¬ 
parable performance are available, which will mount 
in this area of the board. Short jumper wires can be 
installed to interface with the input-output pins of the 
LM373H. Provisions are included on the board for an 
impedance-matching resistor to be installed in place 
of the jumper wire input to U1 and the i-f detector 
from the filter. 

Inexpensive 0.1-inch (2.6mm) center trim pots 


were used; however, after measuring the desired 
resistance values required for the S-meter, age, and 
bias circuitry, fixed carbon composition resistors 
mounted vertically to the board could be used. 

High-frequency oscillator. The high-frequency 
oscillator PC component layout is shown in fig. 11; 
fig. 12 shows the winding and coil data. As dis¬ 
cussed in reference 3, a variety of LC, varactor-diode 
combinations are possible for this construction. Pro¬ 
visions exist for mounting two varacaps back-to- 
back on the board, and space is available for the ad¬ 
dition of an extra shunt capacitor. The HFO output 
signal to the mixer should have the shield terminated 
on the HFO board and should be unterminated at the 
mixer input. Note that the board should be well- 
grounded to the chassis. Since the Vpy voltage is at a 
dc level, there should be no need to use shielded 
wiring unless an alternative packaging technique re¬ 
quired different routing of this wire. 

Local oscillator. The local oscillator is mounted on 
an independent PC board, as shown in fig. 13. 
Wiring and installation is straightforward. Many 
crystal sizes can be accommodated on this board. 
Provisions are included for an optional ceramic or air 
type trimmer capacitor. However, an error of 2 or 3 
kHz is not harmful since this error can be compen¬ 
sated for in the final HFO trimming and adjustment. 
Crystals with low ESR (sluggish) will not operate well 
in this circuit and may have a slight tendency to drift, 
so purchase good-quality crystals or use an alter¬ 
native circuit similar to the oscillator circuit described 
in reference 4. 

Beat-frequency oscillator. The beat-frequency 
oscillator is also mounted on an independent PC 
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fig. 10 RF amplifier, mixer, and i-f/detector PC board assembly. A complete set of circuit board layouts is available by sending 
a self-addressed, stamped envelope to ham radio. Greenville. New Hampshire 03048. 
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fig. 11. HFO PC board layout. Printed circuit boards for the rf portion of the receiver are available from the author for $11 25. ppd 


board (fig. 14). The board assembly mounts directly 
to the switch mounting hardware behind the switch 
deck. The switch is a Centralab PA-3 with a PA-2 
nonshorting 2-6-position deck. Wiring from the PC 
board to the switch terminals is illustrated in the 
figure. 

As in the local-oscillator board, the crystals are 
soldered directly to the board; either standard or 
wire-type crystals may be used. I recommend that all 
crystals be of the same type to minimize any 
temperature variations and to provide equal output 
levels to the counter and mixer input circuits. 

As previously mentioned, the USB and LSB 
crystals depend on the filter 20-dB passband points. 
With foreign mechanical filters, my experience has 


been that the filter center frequency may not be at 
the nominal 455-kHz resting point, but may vary as 
much as ±5 kHz from this point. If an alternative i-f 
filter is used, the center-frequency response and that 
at 20-dB points should be measured as accurately as 
possible for optimum receiver performance. 

The CW crystal is normally ±800-1000 Hz from the 
center i-f filter frequency. It should be selected ac¬ 
cording to your preference. Use an audio oscillator to 
determine the preferred beat oscillator note, when 
ordering a corresponding BFO CW crystal. 

A unique calibration scheme is described in part 2 
of this article, which uses the CW and BFO frequen¬ 
cy. During tests of the BFO, an accurate measure¬ 
ment of the CW BFO oscillator frequency should be 




o 


o 


fig. 12. Construction details for the hf oscillator coil. A. and rf and mixer coils. B 
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fig. 13. Local oscillator PC-board layout. 

made if the crystal frequency is other than ±1000 Hz 
from the filter center frequency. This will allow you 
to adjust the clock frequency accurately in the 
counter for the correct display. Both the local 
oscillator and BFO oscillator PC assemblies should be 
hard mounted to the chassis, using short aluminum 
standoffs for good grounding. 

Audio filter and amplifier. The audio filter and 
amplifier are included on one PC board assembly, 
fig. 15. Terminals from U1 and U2 must be removed 
from the integrated circuits before installation. The 
FX-60 device may be mounted to a 14-pin DIP socket 
or soldered directly to the board. Grounding within 
the audio section is important, so a single-point 


grounding scheme illustrated in the component 
layout of fig. 15 is recommended. The PC board 
should be isolated from the chassis using nylon hard 
ware. The audio input shielded lead should be 
grounded at the PC board input and left floating at 
the detector output. Because of the large size of the 
audio output capacitor, I recommend that this com¬ 
ponent be located externally, near the speaker or 
speaker output terminal. 

Power supply. The power supply component layout 
is shown in fig. 16. Heatsinking of Q1, U1 and U3 is 
mandatory because of the power dissipation of the 
regulator devices. The power supply photograph il¬ 
lustrates the technique I used, wherein a small piece 
of aluminum sheet was bent up, with holes drilled in 
the side and bottom. Since Q1 collector is not 
operating at ground potential, its case must be in¬ 
sulated from the heatsink. However, the common 
terminals of U1 and U3 are at ground potential, and 
their cases may be tied directly to the heatsink. A 
small amount of silicone grease under the mounting 
surfaces of these components will aid in thermal con¬ 
duction. The peak power dissipation values are in¬ 
dicated on the schematic (fig. 9), as a reference for 
the builder to size the heatsink. 

A small aluminum angle bracket is mounted on the 
end of the PC board assembly to support the HFO 
trimming resistors; however, these parts can be 
located at any convenient point on the chassis or 
next to the 10-turn HFO control on the front panel. 
The precision voltage regulator, U2, may be 
mounted to a standard 14 pin DIP socket or soldered 
directly to the board. Do not forget to add the short 
jumper wire shown on the back side of the PC board 
layout of fig. 16. 
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fig. 14. Beat-frequency oscillator PC-board component layout. 
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A variety of bridge rectifier units are available that 
match the Varo part number 7244 unit; it is important 
to have adequate surge current capability (approx¬ 
imately 5 amps) in using subsitute units. Four in¬ 
dependent rectifiers may be mounted vertical to the 
PC board face and jumper wired into a bridge ar¬ 
rangement if desired. 

alignment and testing 

The BFO i-f bandpass frequency relationship is il¬ 
lustrated in fig. 17. This receiver uses a high-grade 
mechanical filter having a 2.1 kHz bandpass at 60 dB 
down. Because of this sharp filter action, the loca¬ 
tion of the ssb beat oscillator frequencies is quite 
critical. As illustrated, the upper and lower BFO ssb 


in obtaining maximum performance. Before align¬ 
ment, each oscillator and audio module should be 
tested and verified for proper operation, as discussed 
in the text. The modules should be installed in their 
final form on the chassis with appropriate intercon¬ 
nect wiring. If possible, two separate external 0-15- 
volt power supplies should be used. 

Alignment. The following steps have been verified 
in practice. 

1. Temporarily install one end of a 0.01-^F 
capacitor to Q3 gate on the foil side of the rf and 
mixer PC board. With an external signal generator, 
inject an unmodulated 455 kHz 1 millivolt signal to 
the other side of the 0.01-/iF capacitor. Put the age 


fig 15 Audio filter and amplifier PC board 
layout. 



frequencies are precisely located at the 20 dB points. 
Those ordering the Collins filter part specified in the 
schematic will receive the unit with the 20-dB points 
measured at the factory, from which the approx¬ 
imate crystal can be ordered. Since a variety of Col¬ 
lins 455-kHz mechanical filters are available from 
surplus markets a stable single generator, scope, and 
frequency counter should be used to measure ac¬ 
curately the beat frequency points and resting center 
frequency for determining the appropriate BFO 
crystals. 

A complete description of the S-meter circuit, con¬ 
struction and implementation, is described in refer¬ 
ence 1 The photographs illustrate the method of S- 
meter, and S-meter amplifier mounting. In this ap¬ 
plication I am using an 0-5 mA S-meter movement. 
Preliminary procedures. The following steps for 
alignment of the basic receiver section will assist you 


switch in the OFF position and adjust the i-f gain con¬ 
trol for maximum. Verify that the BFO injection 
signal is in the order of 60 millivolts rms in the CW 
position. 

Adjust the volume control for maximum and install 
a scope monitoring probe at the audio output, 
without an external speaker installed. Use caution to 
ensure that the audio is not grounded, since this may 
destroy the audio amplifier chip! 

With power applied ( + 12 V), adjust the 455 kHz i-f 
transformer in Q3 drain circuit for maximum while 
monitoring the audio output signal. With the in¬ 
dicated 1 millivolt 455-kHz signal applied to G2 of Q3, 
a 2.5-volt peak-to-peak audio output signal should be 
observed. 

With the age set at the level shown ( + 3.75 V), 
switch the age control from OFF to ON. Very little 
change in the detected audio should be apparent. 
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Remove the temporary 0.01-/iF capacitor from G2 
of Q3. 

2. Temporarily install a O.OlytF capacitor to 02 
gate 1 on the foil side of the board, as in step 1. With 
external controls set in the positions as previously in¬ 
dicated, apply a 1.5 MHz CW signal of 1 millivolt to 
the 0.01 /jF capacitor. 

Adjust the mixer bias controls for Q2 and Q3 and 
the 1.5 MHz interstage transformer in the drain cir¬ 
cuit of 02, with power applied. Monitor the audio 
output as in step 1. With the signal level indicated, a 
minimum detected audio output of 6 volts peak-to- 
peak should be observed. Remove the 0.01-/iF 
capacitor from Q2 gate 2. 

3. Temporarily install a 0.01-/*F capacitor to the 
drain terminal of Q1, foil side. With the front panel 
controls set as previously described, apply +12 V 
power and approximately -t- 6.5 volts on the VVC Vfv 
voltage point of the HFO module. Apply a 1 millivolt 
signal of 14.125 MHz to the temporarily installed 
capacitor and adjust the rf gain and rf tune controls 
for maximum detected output. Adjust the rf bias pot 
on G1 of Q1 so that reverse biasing of the tuning 
diodes is ensured. With a CW signal applied as 
described, and all bias adjustments optimized, a 4.5- 
volt minimum peak-to-peak signal should be ob¬ 
tained at the audio monitoring point. 

Remove the 0.01 -pF capacitor from the Q1 drain. 

Note that some minor adjustment of the + 6.5-volt 
Vfv voltage will be necessary to obtain conversion of 
the injected signal but should be somewhat less than 
8.0 Vdc if the HFO oscillator slug is properly posi¬ 
tioned. 

4. Install a 0.01-/rF capacitor on the antenna input 


link of the rf input tuned circuit. Position all controls 
as previously indicated, apply power and WC Vfv 
control voltage. Inject a 30-/<V signal at 14.125 MHz, 
unmodulated, to the input capacitor. Adjust the Vfv 
voltage for obvious beat-detected audio output. 
Peak the rf tuning and bias adjustments along with 
the first and second i-f transformers. Repeaking of 
these controls should be done several times to op¬ 
timize the detected audio signal. 

With a 30-fiV signal applied as indicated, a clear 
detected audio output of approximately 7 volts peak- 
to-peak should be observed. Reduce the input signal 
to 0.5 /iV. A 1.0-p-p signal should be observed at the 
audio output. 

Temporarily ground the input to the receiver and 
observe the audio output, which should be in the 
order of 0.25 volt peak-to-peak while varying the Vfv 
voltage from +4 to +12 volts. There should be no 
observable birdies or spurious audio output spikes 
over this frequency translation of the HFO. Using 
these values, the noise figure under test conditions is 
given by: 


signal + n oise 
noise 

signal + n oise 
noise 


‘ 20 tog % 
= 2 ° tog J-j 0 , 


signal + noise s 12 dB 


(II 


Additional reduction of the input signal should in¬ 
dicate observable detected signals with input levels 
of 0.1 nM or less. 

5. Measure the Vfv voltage required by the HFO 
varactor diode to produce the differential frequency 
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fig. 16. Power supply PC-board layout. 
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fig. 17. BFO versus i-f bandpass relationship (sea text). 

range desired; i.e., 12.5-12.85 MHz for standard 20- 
meter-band use. This voltage should be approx¬ 
imately 6-7.5 Vdc. 

Apply ac line voltage to the power supply and ad¬ 
just the trimpots for the Vfv voltage to correspond to 
the measured values determined above. 

6. Mount the power supply and interconnect the 
wiring. Using an external signal generator, introduce 
a 10-/tV signal of 14.0 MHz and adjust the low end 
Vfv voltage for detected audio. Do the same at 14.35 
MHz, while adjusting the high-end trimpot on the 
power supply. Repeat as necessary for full-band 
coverage. 

In part two of this article, a simple voltage-divider 
circuit is discussed, which will allow you to extend 
the tuning resolution of the HFO. At this point you 
should be familiar enough with the receiver operation 
to incorporate any special features desired. In part 
two, I will present the companion digital display cir¬ 
cuit, and offer some useful suggestions. 
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HELP 

AGAIN 

RF Power Meter • identical to HP Model 430C 
* Read article April *77 HR Mag . Pg. 44 for 
use. Copies of article available on written re¬ 
quest. Our special purchase is your gain at 
$34.95 ea. Note: This is Gen'l Microwave. 
451. Bolometer/thermistor mount available 
with purchase. $15 to $35 depending on type 


Audio Compressor AN/GSA-33 - 

Five identical plug in compres 
sor amps with power supply in 
19 inch rack, all solid state, 

600<J in & out, great for auto 
patch and phone patch Weighs 
less than 30 lbs. Built like a 
battleship. $34.95 

SG16 Signal Generator, 10-450 MHz. AM/FM Sweep, Pulse, 
phase lock for stability $185.00 

HYBRIDS — Two wire to four wire Telco with network build 
out capacitors, super for auto patch. 

RECEIVERS 


ARR-41/R-648 Collins Airborne version of R-390. Mechanical 
filters. Digital Tuning. 28 VDC. Easily converted to 115VAC. 
190-500 kHz. 2-25 MHz. Modular construction. $185.00 checked 
GPR 90RX — 0 54 to 31.5 MHz. 110V. 60 Hz. info on request. 

$375 00 

R-388/51J — Collins 0.54 to 31 MHz $375.00 

R-390A — 0.54 to 31 MHz. overhauled complete $595.00 
RACAL Model 6217A. 980 kHz. 32 MHz. All Solid State, takes 
about 3 inches of rack space, digital tuning $1600.00 

Stoddart UHF tunable preamps. 375 MHz to 1 KMHz • It’s 
really a converter. IF output 21.4 MHz. $175.00 

SPECTRUM ANALYZERS 

SPA-4A Singer 10 MHz to 44 GHz. $475.00 

SA84-WA Polarad 10 MHz to 63 GHz. $475.00 

BIRD 1 KW Dummy Load, 250w continuous. 1 KW intermittent 
— Small — contained inside test set (incl. meters, switches, 
etc.). Complete for $29.95 

GPT-750 Transmitter mfd. by the Technical Material Corp.. 2 
to 32 MHz. CW/USB/LSB/ISB. one KW to the antenna. 24 
hrs. a day if you're so inclined — with documentation, fair 
condition, built like a battleship . . unfortunately it also 
weighs like a battleship (822 lbs.) WOWf However, if you have 
the room, here's a rig that will run forever $375.00 


Standard T/T pad mounted in 
a sturdy steel case incl. 2 vol¬ 
ume pots & 1 push button 

labeled “Stereo" • Also has 2 
phone jacks for headphones, 
microphone, etc. Will make a 
fine control head. $24.95 


T/T Decoder Board — This 
board was removed from a 
language lab remote control 
system. You draw the sche¬ 
matic (because there wasn't 
one with the board). $34 95 


Line Filters — 20 A or better at 115/230 VAC. Made by 
Filtron. $8.95 

TRANSCEIVER — RF Commun. Inc. Model RF301. 2 to 15 
MHz, 1 kHz steps, synthesized. $975.00 

Write for complete brochure. 

Computer Freakies Take Note! Astrodata Universal Time Code 
Translator Model 6220 plus Astrodata tape search and control 
model 6225 and a relay program control Model 6530. 

All for $225.00 

Telonic 2003 Sweep Generator System — plug ins to cover 0.1 
to 300 MHz — Physically excellent — Needs work — with 
documentation. $175.00 

Wanted: Cables. Accessories. Test Set. etc. for RT400/ARC65. 
Especially Radio Set Control. C-451 A/ARC-21. 

DISC-CAP, 19075 BRAEMORE RD. 

NORTHRIDGE, CA. 91326 213-360-3387 

Cal. Residents add State Sales Tax. Unfortunately, Disc-Cap 
can only service U. S. customers. 





$5.95 
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KENWOOD 


.. .pacesetter in amateur radio 





The TS 520S 

combines all of the fine, 
. field-proven character¬ 
istics of the original 
j TS'520 together with 
many of the ideas and 
suggestions for 
improvement from 
i amateurs worldwide. 




FULL COVERAGE TRANSCEIVER 
The TS-520S provides full cover¬ 
age on all amateur bands from 
1.8 to 29.7 MHz Kenwood gives 
you 1 60 meter capability. WWV 
on 15.000 MHz., and an auxil¬ 
iary band position for maximum 
flexibility And with the addition 
of the TV-506 transverter, your 
TS-520S can cover 160 meters 
to 6 meters on SSB and CW 

DIGITAL DISPLAY DG-5 (option) 
The Kenwood DG-5 provides 
easy, accurate readout of your 
operating frequency while trans¬ 
mitting and receiving 


OUTSTANDING RECEIVER 
SENSITIVITY AND MINIMUM 
CROSS MODULATION 

The TS-520S incorporates a 
3SK35 dual gate MOSFET for 
outstanding cross modulation and 
spurious response characteristics 
The 3SK35 has a low noise 
figure (3 5 dB typ.) and high gain 
(18 dB typ ) for excellent 
sensitivity 


NEW IMPROVED SPEECH 
PROCESSOR 

An audio compression amplifier 
gives you extra punch in the pile 


ups and when the going gets 
rough. 

VERNIER TUNING FOR FINAL 
PLATE CONTROL 

A vernier tuning mechanism 
allows easy and accurate adjust¬ 
ment of the plate control during 
tune-up. 

FINAL AMPLIFIER 

The TS-520S is completely solid 
state except for the driver (1 2B- 
Y7A) and the final tubes. Rather 
than subsitute TV sweep tubes as 
final amplifier tubes in a state of 
the art amateur transceiver. 




































































Kenwood has employed two 
husky S-2001A (equivalent to 
6146B) tubes. These rugged, 
time-proven tubes are known for 
their long life and superb linearity. 



An effective noise blanking cricuit 
developed by Kenwood that vir¬ 
tually eliminates ignition noise is 
built into the TS-520S. 


The TS-520S hss a buin-in 20 
dB attentuator that can be acti¬ 
vated by a push button swich 
conveniently located on the 
front Danel 



A special jack on the rear panel 
of the TS-520S provides receiver 
signals to an external receiver for 
increased station versitility. A 
switch on the rear panel deter¬ 
mines the signal path the 
receiver in the TS-820 or any 
external receiver 



VI"0-520 — NEW FI 

The VFO-520 remote VFO 
matches the styling of the TS- 
520S and provides maximum 
operating flexibility on the band 
selected on your TS-520S. 

At; POWER SUPPLY 

The TS-520S is completely self- 
contained with a rugged AC 
power supply built-in. The addi¬ 
tion of the DS-1A DC-DC 
converter (optional) allows for 
mobile operation of the TS-520S 

EASY PHONE PATCH CONNECTION 

The TS-520S has 2 convenient 
RCA phono jacks on the rear 
panel for PHONE PATCH IN and 
PHONE PATCH OUT. 

CW-520 - CW FILTER (OPTION) 

The CW-520 500 Hz filter can be 
easilly installed and will provide 
improved operation on CW 

AMPLIFIED TYPE AGC CinCUIT 

The AGC circuit has 3 positions 
(OFF, FAST. SLOW) to enable 
the TS-520S to be operated in 
the optimum condition at all 
times whether operating CW 
or SSB 


The TS-520S retains all of the 
features of the original TS-520 
that made it tops in its class. RIT 
control • 8-pole crystal filter • 
Built-in 25 KHz calibrator • Front 
panel carrier level control • Semi- 
break-in CW with sidetone • 
VOX/PTT/MOX • TUNE position 
for low power tune up • Built-in 
speaker • Built-in Cooling Fan • 
Provisions for 4 fixed frequency 
channels • Heater switch. 


r~p TS-520 

^specifications 

Amateur Bands: 160-10 meters 
plus WWV (recent only) 


Modes: USB. LS8. CW 
Antenna Impedance: 5075 Ohms 


Frequency Stability Within ± 1 

kHz during one hour 

after one 

minute ol warm up. and within 

100 Hz during any 30 

minute 

period therealter 


Tubes & Semiconductors 


Tubes 

3 

(S2001A12.12BY7A) 


Transistors 

52 

FETs 

19 

Diodes 

101 


Power Requirements 120/220 V 
AC. 50/60 Hr. 13 8 V DC 
(with optional DS1A) 

Power Consumption Transmit 
280 Watts Receive 26 Watts 
(with heater olf) 

Dimension 33303*) W • 153 (6 0) 
H 1 335(13 (13 3/16) D mm(mch) 
Weight 160 kg(352 lbs) 
TRANSMITTER 

Rf Input Power SSB 200 Watts 
PEP CW 160 Watts DC 
Carrier Suppression Better than 
40 dB 

Sideband Suppression Better 
than -50 dB 

Spurious Radiation Better than 
-40 dB 

Microphone Impedance 50k Ohms 
AE Response 400 to 2.600 Hz 
RECEIVER 

Sensitivity 025 uV lor 10 dB 
(S+N)/N 

Selectivity SSB 2 4 kHz/-6 dB 
4 4 kHz/-60 dB 
Selectivity CW 0 5 kHz/-6 dB 
15 kHz/-60 dB (with optional 
CW 520 filler) 

Image Ratio Better than 50 dB 
If Reaction Better than 50 dB 
AE Output Power 10 Watt (8 
Ohm load, with less than 10% 
distortion) 

AT Output Impedance 4 to 16 
Ohms 

DG 5 

SPECIFICATIONS 
Measuring Range 100 Hz to 
40 MHz 

Input Impedance 5 k Ohms 
Gate Time 01 Sec 
Input Sensitivity 100 Hz to 40 
MHz 200 mV rms or over, 10 
kHz to 10 MHz 50 mV or over 
Measuring Accuracy Internal time 
base accuracy ±0.1 count 
Time Base 10 MHz 
Operating Temperature -10* to 
50* C/14" 122* F 
Powei Requirement Supplied 
Irom TS 520S or 12 lo 16 VDC 
(nominal 13 8 VDC) 

Dimensions 167(6 9/16) W i 
43(111/16) Hi 268(109/16) D 
mm(inch) 

Weight 13 kg(2 9 lbs) 
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WITH DIGITAL FREQUENCY DISPLAY 


We told you that the TS-820 would be 
best. In little more than a year our 
promise has become a fact. Now, in 
response to hundreds of requests from 
amateurs, Kenwood offers the TS- 
820S*... the same superb transceiver, 
but with the digital readout factory 
installed. As an owner of this beautiful 
rig. you will have at your fingertips 
the combination of controls and fea¬ 
tures that even under the toughest 
operating conditions make 
the TS-820S the Pacesetter that it is. 




Following are a few of the 
TS-820S' many exciting 
features. 

PLL • The TS-820S employs 
the latest phase lock loop 
circuitry. The single 
conversion receiver section 
performance offers superb 
protection against unwanted 
cross-modulation. And now 
PLL allows the frequency to 
remain the same when 
switching sidebands (USB, 
LSB. CW) and eliminates 
having to recalibrate each 
time. 

DIGITAL READOUT • The 

digital counter display is em¬ 
ployed as an integral part of 
the VFO readout system. 
Counter mixes the carrier VFO, 
and first heterodyne frequen¬ 
cies to give exact frequency. 
Figures the frequency down 
to 10 Hz and digital display 


reads out to 100 Hz. Both 
receive and transmit frequen 
cies are displayed in easy to 
read. Kenwood Blue digits 
SPEECH PROCESSOR • An 
RF circuit provides quick 
time constant compression 
using a true RF compressor 
as opposed to an AF clipper. 
Amount of compression is 
adjustable to the desired 
level by a convenient front 
panel control. 

IF SHIFT-The IF SHIFT 
control varies the IF pass- 
band without changing the 
receive frequency. Enables 
the operator to eliminate 
unwanted signals by moving 
them out of the passband of 
the receiver. This feature 
alone makes the TS-820S 
a pacesetter. 

The TS-820 and DG-I are still avail¬ 
able separately 
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Experience the excitement of 6 
meters. The TS-600 all mode trans¬ 
ceiver lets you experience the fun 
of 6 meter band openings. 

This 10 watt, solid state rig covers 
50.0-54.0 MHz. The VFO tunes the 
band in 1 MHz segments. It also 


has provisions for fixed frequency 
operation on NETS or to listen for 
beacons. State of the art features 
such as an effective noise blanker 
and the RIT (Receiver Incremental 
Tuning) circuit make the TS-600 
another Kenwood "Pacesetter '. 




An easy way to get on the b 
meter band with your TS-520/ 
520S. TS-820/820S and most 
other transceivers. Simply plug 
it in and you're on... full band 
coverage with 10 watts output 
on SSB and CW. 


Experience the luxury of 450 MHz 
at an economical price. 

The TR-8300 offers high quality 
and superb performance as a result 
of many years of improving VHF/ 
UHF design techniques. The trans¬ 


ceiver is capable of Fj emission 
on 23 crystal-controlled channels 
(3 supplied). The transmitter out¬ 
put is 10 watts. 

The TR-8300 incorporates a 5 
section helical resonator and a 


two-pole crystal filter in the IF 
section of the receiver for improved 
intermodulation characteristics. 
Receiver sensitivity, spurious 
response, and temperature 
characteristics are excellent. 
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WITH DIGITAL FREQUENCY DISPLAY 



the new "built-ins": 
readout, receiver pre-amp, 
i, and CW sidetonel 
all mode, 144-148 
id VFO controlled 


Features: Digital readout with "Kenwood Blue digits • 
High gain receiver pre-amp • 1 watt lower power switch • 
Built in VOX • Semi-break in on CW • CW sidetone • 
Operates all modes: SSB (upper & lower), FM. AM and CW 
• Completely solid state circuitry provides stable, long last¬ 
ing, trouble-free operation • AC and DC capability (operate 
from your car, boat, or as a base station through its built-in 
power supply) • 4 MHz band coverage (144 to 148 MHz) • 
Automatically switches transmit frequency 600 KHz for 
repeater operation. Simply dial in your receive frequency 


and the radio does the rest. . . simplex, repeater, reverse • Or 
accomplish the same by plugging a single crystal into one 
of the 11 crystal positions for your fav/orite channel • 
Transmit/Receive capability on 44 channels with 11 crystals 





Handsomely styled and a perfect companion to 
the TS-700S. This unit provides you with the 
extra versatility and the luxury of having a 
second VFO in your shack. Great for split 
frequency operation and for tuning off fre¬ 
quency to check the band. The function switch 


on the VFO-700S selects the VFO in use and 
the appropriate frequency is displayed on the 
digital readout in the TS-700S. In addition a 
momentary contact 'frequency check" switch 
allows you to spot check the frequency of the 
VFO not in use. 

































Features Kenwood's unique Continuous Tone Coded 
Squelch system. 4 MHz band coverage, 25 watt 
output and fully synthesized 800 channel operation. 
This compact package gives you the kind of perform¬ 
ance specifications you've always wanted in a 
2-meter amateur rig. 

Outstanding sensitivity, large-sized helical resonators 
with High Q to minimize undesirable out-of-band 
interference, and give a 2-pole 10.7 MHz monolithic 
crystal filter combine to give your TR-7400A outstand¬ 
ing receiver performance. Intermodulation character¬ 
istics (Better than 66dB), spurious (Better than —60dB), 
image rejection (Better than —70dB), and a versatile 
squelch system make the TR-7400A tops in its class. 

Shown with the PS-8 power supply 

(Active filters and Tone Burst Modules optional) 



This 100 channel PLL synthesized 146-148 MHz 
transceiver comes with 88 pre-programmed channels 
for use on all standard repeater frequencies (as per 
ARRL Band Plan) and most simplex channels. For 
added flexibility, there are 6 diode-programmable 
switch positions. The 1 5 KHz shift function makes 
these 6 positions into 12 channels. 10 watt output, 
t600 KHz offset and LED digital frequency display 
are just a few of the many fine features of the TR-7500. 
The PS-6 is the handsomely styled, matching power 
supply for the TR-7500. Its 3.5 amp current capacity 
and built-in speaker make it the perfect companion for 
home use of the TR-7500 


The high performance portable 2-meter FM 
transceiver 146-148 MHz, 12 channels (6 
supplied), 2 watts or 400 mW RF output. 
Everything you need is included: Ni-Cad 
battery pack, charger, carrying case 
and microphone 








































KENWOOD 


pacesetter tn amateur radio 








Kenwood developed the T-599D transmitter and R-599D 
receiver for the most discriminating amateur. 

The R-599D is the most complete receiver ever offered. It is 
entirely solid-state, superbly reliable and compact. It covers the 
full amateur band, 10 through 160 meters. CW, LSB. USB. 

AM and FM 

The T-599D is solid-state with the exception of only three 
tubes, has built-in power supply and full metering. It operates 
CW, LSB. USB and AM and. of course, is a perfect match to 
the R-599D receiver. 

If you have never considered the advantages of operating a 
receiver/transmitter combination maybe you should. 

Because of the larger number of controls and dual VFOs the 
combination offers flexibility impossible to duplicate with a 
transceiver. 

Compare the specs of the R-599D and the T-599D with any 
other brand. Remember, the R-599D is all solid state (and in¬ 
cludes four filters). Your choice will obviously be the Kenwood. 


Dependable operation, superior specifications and excellent 
features make the R-300 an unexcelled value for the 
shortwave listener. It offers full band coverage with a 
frequency range of 170 KHz to 30 0 MHz • Receives AM. 

SSB and CW • Features large, easy to read drum dials 
with fast smooth dial action • Band spread is calibrated for 
the 10 foreign broadcast bands, easily tuned with the use 
of a built-in 500 KHz calibrator • Automatic noise limiter • 
3-way power supply system (AC/Batteries/External DC) 
take it anyplace • Automatically switches to battery 
power in the event of AC power 


failure. 




























Tine equipment that belongs in every 
well equipped station 


hT LiWLtS 

820 Series 

TS-820S. . TS-820 with Digital 
Installed 

TS-820_10-160 M Deluxe 

Transceiver 

DG-1.Digital Frequency Display 

for TS-820 

VFO-820. . .Deluxe Remote VFO for 


CC-29A. . . .2 Meter Converter for 
R-599D 

CC-69 . 6 Meter Converter for 

R-599D 

FM-599A FM Filter for R-599D 

SHORT WAVE LISTENING 

R-300 General Coverage SWL Receiver 


TR-7500 100 Channel Synthesized 

2 M FM Transceiver 
TR 8300 70 CM FM Transceiver 

(450 MHz) 

TV-506 6 M Transverter for 

520/820/599 Series 

POPULAR STATION ACCISSSOfs^ 

HS-4 Headphone Set 


for TS-820/820S 

CW-820... 500 Hz CW Filter for 
TS-820/820S 

DS-1A.DC-DC Converter for 

520/820 Series 

520 Series 

TS-520S. . .160-10 M Transceiver 

DG-5.Digital Frequency Display 

for TS-520 Series 

VF0-520 . Remote VFO for TS-520 
and TS-520S 

SP-520 External Speaker for 


VHF LINES 

TS-600 6 M All Mode Transceiver 

TS-700S. 2 M All Mode Digital 

Transceiver 

VF0-700S Remote VFO for TS-700S 
SP-70. . . Matching Speaker for 
TS-600/ 700 Series 
TR-2200A 2 M Portable FM 
Transceiver 

TR-7400A 2 M Synthesized Deluxe 
FM Transceiver 


MB-1A Mounting Bracket for 

TR-2200A 

MC-50 Desk Microphone 

PS-5 Power Supply for TR-8300 

PS-6 Power Supply for TR-7500 

PS-8 Power Supply for TR-7400A 

VOX 3 VOX for TS-600/700A 

Trio-Konwood stocks a complete line ot 
replacement parts, accessories, and manuals 
(or all Kenwood models 


520/820 Series 


CW-520. . . 500 Hz CW Filter for 
TS-520/520S 

DK-520 Digital Adaptor Kit for 

TS-520 

599D Series 

R-599D 1 60-1 0 M Solid State 

Receiver 

T-599D . .80-10 M Matching 

Transmitter 

S-599 External Speaker for 5990 

Series 


MORE ACCESSORIES: 

Description Model » For um with 

Rubber Helical Antenna RA-1 TR-2200A 

Telescoping Whip Antenna T90-0082-05 TR-2200A 

Ni-Cad Battery Pack (set) PB-15 TR-2200A 

4 Pin Mic Connector E07-0403-05 All Models 

Active Filter Elements See Service Manual TR-7400A 

Tone Burst Modules See Service Manual TS-700A. TR-7400A 

AC Cables Specify Model All Models 

DC Cables Specify Model All Models 





the MC-50 dynamic microphone he* boon 
designed expressly lor amateur radio operation 
as a splendid addition to any Kenwood shack 
Complete with PTT and LOCK switches, and a 
microphone plug lor instant hook-up to any 
Kenwood rig Easily converted to high or low 
impedance (600 or 50k ohm) 


The Kenwood HS-4 headphone set adds 
versatility to any Kenwood station For 
extended periods of wear, the HS 4 is comfort¬ 
ably padded and is completely adiustable The 
frequency response of the HS-4 is tailored 
specifically for amateur communication use 
(300 to 3000 Hz. 8 ohms) 


TRIO-KENWOOD COMMUNICATIONS INC. 
1111 WEST WALNUT/COMPTON. CA 90220 


lift in amithui nu/h 







































repeater kerchunk eliminator 


for mobile rigs 


The ubiquitous 
555 timer 1C 
surfaces again — 
this time in a circuit 
that eliminates 
repeater noise 
in your receiver 

Many repeaters, especially those on common 
channels, appear to be susceptible to endless testing 
and kerchunking by some mobile operators, usually 
to see if they are either getting into the machine, or 
if there is a repeater on a particular channel. Most of 
the time this is harmless, but quite often I've become 
irritated by so much noise and shut off the rig, thus 
missing an important call later. 

The circuit shown here will eliminate most of these 
repeater squelch tails from just about any receiver 
employing its own squelch, but will allow normal 
communications to pass through. This is accom¬ 


plished by placing the circuit between the receiver 
squelch gate and the point where the squelch acts 
on the audio amplifier. When a signal is received, 
and the receiver squelch gate is tripped, the ker¬ 
chunk eliminator counts approximately 3 seconds 
before turning on the audia amplifier. If the received 
signal is gone before the 3 seconds is up, the radio 
remains silent, and the circuit resets itself. In this 
manner, the typical kerchunk will not be heard. 

On the other hand, if the received signal lasts for 
longer than 3 seconds, which usually occurs if the 
repeater is interrogated, the receiver begins opera¬ 
ting normally, squelch and all. Normal operation 
continues until the rig is turned off, then on again, 
which resets the kerchunk eliminator to give another 
3-second squelch delay in the manner described. 

The receiver also begins operating normally, with¬ 
out the 3-second squelch delay, if the operator uses 
the transmitter in the rig. In this way, a call may be 
made, and a reply received, without losing part of 
the message. 

circuit description 

This circuit (fig. 1) is designed to work with re¬ 
ceivers using a low voltage level to squelch the audio 
amplifier. If the input and output are inverted using 
switching stages similar to Q1, the circuit will then 
work with receivers using a high voltage level to 
squelch. 

The NE-555 timer is wired for use as a monostable 
multivibrator (one-shot), and is triggered through in¬ 
verting transistor Q1 and capacitor Cl each time 
the receiver squelch is tripped, provided that the scr 
is in the off mode. The output of the NE-555 goes 

By Robert K. Morrow, Jr., WB6GTM, 9792 
Oma Place, Garden Grove, California 92641 
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high for about 3 seconds, which is determined by 
the R1, C2 time constant, and is applied to 02 base. 
Transistor 02, which now acts as the squelch gate, 
also receives the output of inverting transistor Q1, 
and remains saturated as long as Q1 is cut off (no in¬ 
coming received signal) and/or the output of the NE- 
555 is high (3-second timer delay is activated). When 
02 is in the cutoff state, the receiver audio amplifier 
is turned on, and incoming signals are heard. In addi 
tion, the scr is triggered, which eliminates the NE-555 
from the circuit, so the squelch may now operate 
normally through Q1 and 02. This same result is also 
accomplished whenever the transmit power bus is 
activated for any length of time. The entire system 
is reset when power is temporarily removed from 
the rig. 

You may have noticed by now that the NE-555 
is grounded through a diode. This is required be¬ 
cause the forward voltage drop of the triggered scr 
is too high (about 0.7 volt) to reset the NE-555. By 
floating the ground of the NE-555 slightly above that 
of the scr cathode, this problem is eliminated. 

construction and installation 

The printed circuit board diagram and parts place¬ 
ment are shown in fig. 2. Before beginning construc¬ 
tion, make sure that your rig has a place to mount a 
circuit board of this size and shape. Parts placement 
is not critical, of course. Mount the PC board some- 



fig. 1. Schematic of the repeater kerchunk eliminator. If the 
printed circuit shown in fig. 2 is used, resistors should be 
1/4 watt, and the 15 pF capacitors either tantalums or 
vertical-mount electrolytics. Although a Radio Shack part 
number is given for the SCR. just about any type that will fit 
on the PC board will work. Likewise, any npn silicon 
switching transistor will work for Q1 and 02. The input is 
routed from the squelch gate in the receiver, and the output 
connects to the squelch control point on the receiver audio 
amplifier. 



fig. 2. Full-size printed circuit board (foil side) and parts- 
layout diagrams. The diode which grounds the NE-555 is 
mounted on the foil side of the PC board. 

where in the rig, and connect wires from V cc , 
ground, and the transmit power bus from the TR 
switch to their appropriate places on the circuit 
board. 

Now find the place where the squelch gate con¬ 
trols the audio amplifier in the rig, break the connec¬ 
tion here, and run wires from these two points to the 
circuit board. 

testing 

The system may be tested without an incoming 
signal by turning the squelch control fully counter¬ 
clockwise. The characteristic background noise 
should become audible after about 3 seconds have 
elapsed. Turn the rig off, then on again, to reset the 
system with the squelch control set to eliminate 
background noise. Transmit briefly, and turn off 
the squelch again. Background noise should be audi¬ 
ble with no delay encountered. 

results 

After installing this kerchunk eliminator, I find 
that my rig is used much more often than before. An 
added advantage was discovered the next time I 
took a long trip: Distant repeaters that drifted noisily 
in and out of squelch did not activate the kerchunk 
eliminator until I was close enough to get a reason¬ 
ably good signal. The kerchunk eliminator should 
prove to be a valuable addition to any mobile rig. 
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COMPARE! NEW SIGMA XR3000D LINEAR AMPLIFIER 
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SIGMA RF 2000 SWR & POWER METER 

Introductory Price $29 Cal PWR Scales 200W-2000W 
Freq Range 3 5 150 MHz Please do not confuse the 
RF2000 with similar appearing lower priced units 
RF2000 is an individually calibrated professional 
quality instrument Unequaled at many times the 
price Sue 7" (w) * 2(h) i2 1/3 (d) 


INTRODUCTORY PRICE $789 

2 DAY AIR SHIPMENT ANYWHERE IN U S $35 ALASKA AND HAWAII SLIGHTLY HIGHER ~ 

• FULL BAND COVERAGE 160 10 METERS INCLUDING MARS 

• 2000 WATTS PE P SSB INPUT 1000 WATTS INPUT CONTINUOUS DUTY. CW. 

RTTY & SSTV 

• TWO EIMAC 3 500Z CONSERVATIVELY RATED FINALS 

• ALL MAJOR HV AND OTHER CIRCUIT COMPONENTS MOUNTED ON SINGLE G 10 

GLASS PLUG IN BOARD HAVE A SERVICE PROBLEM? (VERY UNLIKELY) JUST 
UNPLUG BOARD AND SEND TO US 

• HEAVY DUTY COMMERCIAL GRADE QUALITY AND CONSTRUCTION SECOND TO 

NO OTHER UNIT AT ANY PRICE 1 

• WEIGHT 90 lbs SIZE 9!*” (h) x 16" (w) x 15>/<" (d) 

FEATURES 

CUSTOM COMPUTER GRADE COMMERCIAL COMPONENTS. CAPACITORS. AND TUBE SOCKETS 
MANUFACTURED ESPECIALLY FOR HIGH POWER USE-HEAVY DUTY 10KW SILVER PLATED 
CERAMIC BAND SWITCHES* SILVER PLATED COPPER TUBING TANK COIL • HUGH 4 EASY TO 
READ METERS-MEASURE PLATE CURRENT. HIGH VOLTAGE. GRID CURRENT AND RELATIVE 
RF OUTPUT* CONTINUOUS DUTY POWER SUPPLY BUILT IN* STATE OF THE ARTZENER DIODE 
STANDBY AND OPERATING BIAS PROVIDES REDUCED IDLING CURRENT AND GREATER 
OUTPUT EFFICIENCY* BUILT IN HUM FREE DC HEAVY DUTY ANTENNA CHANGE OVER RELAYS 

• AC INPUT 110V OR 220V AC. SO 60Hz • TUNED INPUT CIRCUITS • ALC REAR PANEL 
CONNECTIONS FOR ALC OUTPUT TO EXCITER AND FOR RELAYCONTROL* DOUBLE INTERNAL 
SHIELDING OF ALL RF ENCLOSURES • HEAVY DUTY CHASSIS AND CABINET CONSTRUCTION 
AND MUCH. MUCH MORE 



NEW AM/FM ANALYZER 

SIGMA AF-250L 

INTRODUCTORY PRICE $199 
Deviation/Modulation Meter FM 0 20 KHz 
AM 0 100 Size 5'4 (h)x 10‘/. ' (w)x 7'/T (d) 
Weight 7 lbs Frequency 1 8MHz 520MHz 

- ALSO MODEL AF 251LW 

/ - WITHBUILT IN 125WATT 

« calibrated watt 

METER & DUMMY LOAD 
PRICE J289 PLEASE 
WRITE FOR COMPLETE 
_ L INFORMATION 


NEW-CDR HAM ROTATORS-Rei It59 95 $125 


STANDARD 
NEW 2 METER 
FM TRANSCEIVERS 
Model SRC 146A 
SPECIAL SALE 

SRC 146A $314 

4 Xlals 34r94 and 94/94 NC 

USA 2 Detune Base Charger $40 

PT 3644 Leather Case $10 

AT 19 Rubber Ant and Whip $6 

Nl Cads $30 

Reg $400 
Our Price $289 
NEW 1 ” Touch Tone pad completely 
wired and ready to plug m $69 00 




NEW! 

FMSC-2 
SCANNER 

FOR KDK FM-144 

14 CHANNEL PROGRAMMABLE 
INTRODUCTORY PRICE $109 


NEW! 

7400 
SCANNER 

FOR KENWOOD TR-7400A 
14 CHANNEL PROGRAMMABLE 
INTRODUCTORY PRICE $109 




TWO NEW 
SCANNERS! 

FMSC 1 Scanner lor KDK FM 
144 and 7400Scanner II for 
Trio Kenwood TR 7400A 
• Full scan 146 and 14 7 MHz 
consecutively or 1 MHz or 
any MHz range* Scan rate 1 
MHz/2 seconds adjust a 
ble) • Controls Sc an/Hold 
Latch/Delay 600 KHz offset 
(off up down) program 1 
MHz • Simple installation 


7400 Scanner ll-$189 




A brilliant 
new SSB 
transceiver providing advanced 
engineering and unique operating 
features Please write for information 



ATLAS 210X-215X and 350-XL 

Please write for special bonus and package offers 


1 5® § 

• • vw * 


NEW! NYE VIKING 
l illM “ MODEL MB II 
*285 3 000 WATTS 

Antenna Impedance Matching Network Copper 
ribbon wound silver plated variable inductor 
Heavy duty 7000 volt variable output capacitor 
10.000 volt 6»ed capicitors Silver plated Rf con 
doctors Large precision easy to read dials 360* 
readout Overload protection for SWR meter 


— The indispensable 

f \ BIRO 43 
f 1 THURUNE 
J WATTMETER 

Authorized Bird 
I Distributor 
e-v Hease write tor 
A- V special deal 


ATLAS.COLLINS.DEN 
TRON CUSHCRAFT. 
BIRD STANDARD KIM 
HYGAIN KENWOOD 
TEMPO. MINI-PRO 
DUCTS, MIDLAND VHF 
MARINE EIMAC (COM 
AMCOMM etc Please 
write for Quote_ 


AMATEUR-WHOLESALE ELECTRONICS 

8817 S.W. 129th Terrace. Miami. Florida 33176 

COURTEOUS PERSONAL SERVICE-SAME DAY SHIPMENT • Pucet sublet t to change without notice 
TELEPHONE: (305) 233-3631 • TELEX 51 5628 • STORE HOURS: 10 5 MON FRI. 

OUR CREW: SI GREGORY WA4KGU J R MAGGIO Mgr S EGLICKMAN £££££ 

Owner/Gen Mgr W8CXL WB4HFJ 















































NEW! 

FM144-10SXRD 

All Solid State-PLL digital synthesized — No Crystals to buy! 5KHz steps — 144-149 
MHz-LED digital readout PLUS MARS-CAP.* 

• 5MHz Band Coverage — 1000 Channels (instead of the usual 2MHz to 4MHz — 
400 to 800 Channels) • Priority Channel • Audio Output 4 Watts *15 Watts Output 

• Unequaled Receiver Sensitivity and Selectivity — 15 POLE FILTER, MONOLITHIC 
CRYSTAL FILTER AND AUTOMATIC TUNED RECEIVER FRONT END - COMPARE!! 

• Superb Engineering and Superior Commercial Avionics Grade Quality and Con¬ 
struction Second to None at ANY PRICE. 

•FREQUENCY RANGE: Receive 144 00 to -MONITOR LAMPS: 2 LED'S on front panel 
148.995 MHz, 5 KHz steps (1000 channels) indicate (1) incoming signal-channel busy, and 

Transmit 144 00 to 148 995 MHz, 5 KHz steps (2) un lock condition of phase locked loop 



(1000 channels) + MARSCAP • 

• FULL DIGITAL READOUT: Six easy to read LED 
digits provide direct frequency readout assuring 
accurate and simple selection of operating 
frequency. 

• AIRCRAFT TYPE FREQUENCY SELECTOR: Large 
and small coaxially mounted knobs select 
lOOKHz and lOKHz steps respectively Switches 
click-stopped with a home position facilitate 
frequency changing without need to view LED'S 
while driving and provides the sightless amateur 
with full Braille dial as standard equipment 

• FULL AUTOMATIC TUNING OF RECEIVER 
FRONT END: DC output of PLL fed to varactor 
diodes in all front end R F tuned circuits provides 
full sensitivity and optimum intermodulation 
reiection over the entire band No other amateur 
unit at any price has this feature which is found in 
only the most sophisticated and expensive 
aircraft and commercial transceivers 


• DUPLEX FREQUENCY OFFSET. 600KHz plus or 
minus. 5KHz steps Plus simplex, any frequency 

-MODULAR COMMERCIAL GRADE CONSTRUC¬ 
TION: 6 unitized modules eliminate stray 
coupling and facilitate ease of maintenance 

• ACCESSORY SOCKET: Fully wired for touch tone, 
phone patch, and other accessories 

• RECEIVE: 25 uv sensitivity 15 pole filter as well 
as monolithic crystal filter and automatic tuned 
LC circuits provide superior skirt selectivity. 

• AUDIO OUTPUT: 4 WATTS. Built in speaker 

•HIGH/LOW POWER OUTPUT: 15 watts and 1 

watt, switch selected Low power may be adjusted 
anywhere between 1 watt and 15 watts, fully 
protected—short or open SWR 
PRIORITY CHANNEL: Instant selection by front 
panel switch Diode matrix may be owner re¬ 
programmed to any frequency (146 52 

. provided) 




• TRUE FM: Not phase modulation - for superb * DUAL METER: Provides "S" reading on receive 
emphasized hi-fi audio quality second to none ar| d power out on transmit 

•FULLY REGULATED INTEGRAL POWER • OTHER FEATURES: 


SUPPLIES: Operating volgate for all circuits, i e , 
12v, 9v and 5v have independently regulated 
supplies 12v regulator effective in keeping 
engine alternator noises out and protects final 


Dynamic microphone, mobile mount, external 
speaker jack, and much, much more Size: 2% x 
6 'h x 7 V> All cords, plugs, fuses, mobile mount, 
microphone hanger, etc., included Weight 5 lbs 



SUMMER SPECIAL 
FM144 10SXRII 


transistor from overload 


o NEW ! 6 METER FM50-10SXR1I 

Same specifications as above except transmit/receive 51 00 53 995 MHr 600 channels 

Introductory Price $389 00 


ENCODER/ 

DECODER 

SC I » 12 CMANNUS DUAL ION! 

inttoductofy Price 1119 00 


VALUE $599.00 
Regulated AC/PS 
Model FMPS-4R... $49. 


Touch-Tone 

Pad 

MODEL FMTP1 

. $ 59.00 


Manufactured by one ol the world's most distinguished Avionics manufacturers. Kyokuto Denshi Kaisha. Ltd. 
ft Flrs < in lhe world "i< h an a " solid s,a,e J i thAlerFMtransceiver R Mi t c . nl „, 

m AMATEUR-WHOLESALE ELECTRONICS 

8817 S.W. 129th Terrace. Miami, Florida 33176 please order from your local coioni., n.j 

DEALER OR DIRECT IF UNAVAILABLE. Wwl Cowumw Commu nlcwlon., Inc 
DEALER INQUIRIES INVITED. S«ttie.w».h egg. 


Telephone (305) 233-3631 • Telex: 51-5628 
U.S. DISTRIBUTOR 


S«attl*. Wash 


More Details? CHECK-OFF Page 126 
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low-cost 

all-mode-protected 

power supply 


Here’s a power supply 
that is ideal 
for vhf transceivers 
and other equipment 
using solid-state devices 


It seems that vhf repeater activity is the only game 
in town nowadays. However, with the many 
transceivers in use, many of which were probably 
purchased for mobile work, many amateurs have 
opted to use the rig in the house powered by ac line 
voltage. Now comes the hitch: a good power supply 
at reasonable cost. 

The power supply described here, which I call the 
"gutless wonder," surely answers this need. Take a 


look at the schematic and you'll understand why I 
call it the gutless wonder: parts count is very low, but 
specifications are very high. Output is rock steady at 
13.7 ± 0.7 volts dc using line voltage between 98 and 
128 Vac. Regulation is within tenths of a volt, from 
zero to 5 amperes. The design includes short-circuit, 
overcurrent, and overvoltage protection. Because 
of the small parts count, a PC board isn’t needed. A 
couple of small 6-lug terminal strips do the job for 
mounting most components, and a 4-lug strip is used 
for ac-line wiring. Simple, but effective! 

regulator 

The heart of the supply is one of the 3-terminal 
regulator ICs currently available. Not long ago, I 
spent many hours working out empirical formulas to 
determine a circuit that would most efficiently pro¬ 
vide proper output voltage with protective circuitry. 
Invariably problems occurred with tolerances and 
temperatures, which made trimming controls man¬ 
datory. Today, all you have to do is choose a voltage 
and current and, lo and behold! You can buy a small 
piece of plastic containing three leads that will do the 
job — the overall size is about 1 inch by 0.4 inch {25 
by 10mm) including leads. 

Included in this little device are overcurrent and 
thermal-protection circuits as well as tight regulation 
characteristics. The family is known as the 7800 
series 1C, made by Motorola, Fairchild, Signetics, 
and others. Many variations are available based on 
fixed output voltage, maximum allowable current, 
and packaging. Table 1 shows some of the devices 

By Budd Meyer, K2PMA, 6505 Yellowstone 
Boulevard, Forest Hills, New York 11375 
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table 1. Rundown of some regulator ICs presently available for use in the power 
supply. 


regulator 

type 

package 

Maximum 

load 

(amperes) 

load current 
regulation 
(percent) 

P D (free air) 
watts 

78XXC 

T03 

1.5 

2 

3.0 

78XXC 

T0220 

1.5 

2 

2.0 

78MXXC 

T039 

0.5 

2 

1.0 

78MXXC 

TO220 

0.5 

2 

1.0 

78LXXC 

T092 

0.1 

2 

0.7 

78LXXC 

T039 

0.1 

2 

0.8 

77XXC 

T0220 

0.75 

2 

2.0 

77XXC 

T039 

0.75 

2 

1.0 

209 

T03 

1.0 

2 

3.5 (Fixed 5V output) 

309 

T03 

1.0 

2 

3.0 (Fixed 5V output) 

723C 

TOIOO 

0.15 

0.6 

0.85 

723C 

T0116 

0.15 

0.6 

1.0 


standard output voltages: 5, 6, 8, 12, 15, 20, 24. The 7700 series has an additional 20 volts. 


presently available. In most cases, the chip must be 
mounted on a heat sink. The basic circuit using such 
a chip is shown in fig. 1. What could be simpler? 

the power supply 

I wanted a minimum of 5 amperes at 13.6 volts for 
my power supply. No regulator chip is available that 
will handle this requirement, therefore it was 
necessary to add an external pass transistor to 
handle the required current. Also, no chips were 
available that provide exactly 13.6 volts (the resolu¬ 
tion of this problem is discussed later). 

The type 109-series regulators, familiar to most 
amateurs, uses a series-pass npn transistor to in¬ 
crease current-carrying capability. The circuit 
described here uses a pnp type MJ2955, which is the 
complement of the ubiquitous 2N3055. Any pnp 
transistor with a minimum hf e of 20 or more at 4 or 5 
amperes, and a rated dissipation of more than 150 
watts, will be adequate for Q2. The limiting factor 
will be temperature rise of the transistor when 
mounted in your heat sink. 

The gutless wonder schematic is shown in fig. 2. 
No chips were available for the required voltage, so 
the regulator 1C was put on a voltage pedestal, which 
is the secret of success in this supply. I used an 8-volt 
regulator chip arbitrarily; alternative values of 
resistance for R3, R4 are given should you wish to 



fig. 1. Basic circuit of the three-terminal voltage-regulator. 


use a 12-volt regulator chip. Including all tolerances, 
the resulting output voltage was exactly as required. 

The regulator chip specifications include a 5% 
tolerance. My output measured 7.8 volts, which is 
the average from the meter readings I used. If your 
supply output is off a couple millivolts, so be it. 

pedestal voltage 

The pedestal voltage, Ep, is the voltage added to 
the rated chip voltage. It is approximately 

E p I p R4 + I q R4 

where r 

/ * f E o 
p + R4 

E 0 * Echip + E P 

I q = typical chip quiescent current (4.3 mA). 

Considering the interdependent parameters involved, 
it's best to use 40 mA for Ip. Operating thhe pedestal 
current at this value eliminated temperature and I q 
variations prevalent among the various regula¬ 
tor chips. 

circuit protection 

As mentioned above, the 7800-series regulators 
are overcurrent protected, but the external pass tran¬ 
sistor is not, hence the reason for adding one more 
pnp transistor, Q1, a 2N6049. This transistor should 
have a current rating of 2 amperes because, when 
turned on, it must carry the "short-circuit" current of 
the regulator chip, which is about 250 mA. R2 turns 
on Q1 at a specified current. R2 consists of ten 1.2- 
ohm 1/2-watt resistors in parallel to provide 0.12 
ohm. When the load current reaches 5.4 amperes, 
Q1 turns on and its collector removes drive to Q2, 
causing the output voltage to decrease to zero. 


October 1977 GS 75 




Another feature of building the supply overcurrent 
protection in this manner is that, by adding another 
1-ohm resistor in parallel with R2, the current limit 
can be increased to 6 amperes. Adding two 1.5-ohm 
resistors instead will increase the limit to 6.25 
amperes; adding two 1-ohm resistors to R2 increases 
the current limit to 6.7 amperes. If you must go 
above 8 amperes, however, change the regulator 
chip to a 7808. 

heatsink 

Transistor Q1 is a 40-watt device in a T066 case, 
with an hf e of 20 at 1.5 ampere. Transistors Q1 and 
Q2 are mounted on a heat sink. The heat sink 
specified is ideal for this application, because the 
mounting holes are predrilled for both transistors. 
The bad news is that the heat sink isn't anodized; 
therefore both devices must be insulated from the 
heat sink. Be sure to use oxide-filled silicone grease 
(type DC 340) on both sides of the mica insulator. 
Use shoulder washers to insulate the transistor¬ 


mounting screws. Remember that the transistor 
cases are above ground, so avoid contact with exter¬ 
nal objects that may cause them to short circuit to 
ground. 

operating mode 

This power supply operates in the so-called constant- 
voltage, current-limited mode. Let's be sure we 
understand what these fancy words mean. 

The current through the pass transistor is limited 
by the value of R2; however, when the load is a low 
value of resistance or dead short circuit, a path to 
ground through the transistor causes the current to 
continue to flow, although it is limited. A voltage 
across 02 exists, depending on the transformer 
secondary voltage, the electrolytic capacitor value, 
the transformer secondary resistance, and the im¬ 
pedance of the diodes in the bridge. In my supply this 
voltage turned out to be 16 volts. Multiply this 
voltage by the current, which is 5.4 amperes, and 
you'll find that the transistor is dissipating close to 90 



ALTERNATIVE 660 


Cl 

10k (if, 35V electrolytic 

C2 

1 fiF, 35V tantalum 

C3 

0.1 n F discap 

C4 

0.01 nf discap 

C5 

0.001 n F, 2kV discap 

CR1 

bridge rectifier, 10A at 50 PIV 

CR2 

15V, 5% Zener 

CR3.CR4 

10A, 100 PIV 

R1 

3 ohms, 1 watt 

R2 

0.12 ohm, 5 watt (ten 1.2-ohm 1/2 watt resistors in parallel) 

R3 

220 ohms, 1 watt (alternative for 12V chip, 300 ohms) 

R4 

150 ohms, 1/2 watt (alternative for 12V chip, 39 ohms) 

R5 

Ik, 1/2 watt 


R7 Ik, 1/2 watt 

T1 multitap transformer. (For 6 amperes. Allied 6K66 or Stancor 

RT206; for 4 amperes. Allied 6K65 or Stancor RT204) 

U1 MC78M08CP <8V); 78M12 (12V) 

Notes: 

1. Q1, 02 are mounted on Radio Shack part no. 276-1361 heat sink. 
Mounting hardware: Radio Shack 276-1370, 276-1371. 

2. U1, Q3 must be insulated from chassis. 

3. Open jumper across R7 for checking crowbar circuit (see text). 

4. LED short-circuit indicator must be a gallium-arsenide phosphide (GAsP) 
device; Vf approximately 1.8 volts. 

5. T1 can be 18 Vac at 4 amperes for full-wave bridge rectifier. For a full- 
wave center-tapped circuit use Stancor P8673 or equivalent (see alternative 
circuit). 


R6 680 ohms, 1/2 watt 

fig. 2. Power-supply schematic. The voltage-pedestal method is used to obtain desired output voltage. 


76 gs October 1977 






watts! You'd better believe that the transistor gets 
damn hot, so the addition of the LED overcurrent in¬ 
dicator (described below) becomes more mean¬ 
ingful. If you need a higher capacity, at the very least 
mount the power devices on a larger heat sink! 

transient response 

C2, C3 improve chip transient response. I've also 
found that C2 is a must to prevent oscillation under 
certain conditions. C2 can be anything from 0.33 n F 
and higher. Tantalum capacitors are recommended 
for their high-frequency bypass characteristics. If 
you can't find a tantalum capacitor, use a minimum 
of a 10-/tF electrolytic with a 0.01-/xF discap in 
parallel. 

overvoltage protection 

A means of cutting off the power supply if an over¬ 
voltage condition occurs is the most important pro¬ 
tective device I could add. Some transceivers have 
this protection built in — others don't. The thought 
of zapping a string of hard-to-find transistors in the 
transceiver for lack of a simple protective circuit is 
scary. The overvoltage-protection circuit shown is 
simple but effective — I know, because I tried it 
under dynamic operating conditions, and both 
primary and secondary fuses blew when 18 volts 
was applied to the meter end of zener CR2. The scr, 
Q3, is an 8-ampere rms device and I saw it do a job 
on the fuses! The scr turn-on time is 1 microsecond. 

Capacitor Cl should be 10k ^F at 35 volts. It can be 
made up of several caps in parallel if necessary. I've 
used capacitance as low as 3k /xF, but the ripple 
voltage increased to a value higher than I cared to 
under high-current load conditions. 

Transformer T1 was obtained from Allied Radio. A 
transformer with a secondary voltage of about 18 V 
at rated current is ideal but hard to come by. We 
must pay dearly for the multiple taps on the 
transformer, but I have the utmost confidence in the 
scrounging abilities of my fellow hams. Because of 
the intermittent nature of transmitter operation, a 3- 
or 4-ampere current rating should suffice for T1. 

construction 

Photographs show the method of construction. 
Most of the wiring is no. 18 (1mm) wire to eliminate 
voltage drops. A separate terminal strip is used to 
mount the ten 1/2-watt resistors. As mentioned 
earlier, only two 6-lug terminal strips are required for 
mounting all the other components. A separate 4-lug 
strip is used for the 117-V wiring. 

Both the regulator chip and the crowbar circuit scr 
are mounted on the bottom of the cabinet. Both 
must be insulated from the chassis using the mica 
washer supplied with the device. Use silicone grease 


here also. The regulator chip will handle up to 500 
mA; however, above 200 mA the MJ2955 handles 
the output current. The MJ2955 and 2N6049 are both 
mounted on, but isolated from the heat sink with the 
wiring between the two made at the heat sink. Only 
four wires are needed from the terminal strip on the 
back cover through a hole in the cover to the power 
transistors. If you'd like to add a luxurious touch to 
your supply, install a 25 Vdc volt-meter and a 5-10 
amp ammeter. 

checkout 

Testing is done before connecting the supply to 
your rig. Turn on the supply and check the output 
voltage. If it doesn't come out right, note the 
voltages indicated in fig. 2. With so few parts in¬ 
volved, problems are usually caused by defective 
transistors. If you have power resistors, hook them 
up and check regulation. The output voltage 
shouldn't drop until you draw somewhat higher than 
5 amperes, depending on the value of R1. 
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fig. 3. Test setup to determine exact trip point of the SCR 
crowbar circuit in fig. 2. 


If you wish to check out the crowbar-circuit opera¬ 
tion for the exact trip point, set up an external supply 
as shown in fig. 3. Disconnect CR2 from the output 
bus and remove the jumper from across R7. Connect 
a voltmeter between the scr anode and cathode. 
Turn on the supplies and rotate the arm of the pot 
toward the high-voltage end of the pot. Watch the 
voltage across the scr. When the test voltage fires 
the scr, the voltage across the scr will drop to about 1 
volt. Measure the voltage between the pot arm and 
ground (Ej); this is the trip voltage. Remember to 
reconnect the zener and reinstall the jumper 
across R7. 

The LED overcurrent indicator is turned on by the 
voltage across R1. It serves as a warning that 
something is wrong. If it lights up, turn off the supply 
and check the equipment connected as a load. Be 
sure you are using a GAsP LED — not a GaP; the 
voltage drops across the two are different. Fairchild, 
'Monsanto, Litronix, and Hewlett-Packard devices 
are GAsP; Opcoa LEDs are GaP. 

So now you have it. An excellent piece of equip¬ 
ment that will perform flawlessly under all conditions 
without jeopardizing your expensive transceiver. 

ham radio 
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The DRAKE TR-33C 

Amateur VHF 
FM Transceiver 


CD 

m 


$229 95 


Hand Held Convenience, 12 Channel Capability 
SCPC (Single Crystal Per Channel) Frequency Control 
Lower Receiver Battery Drain 
Expanded Portable Antenna Choice 

• 12 Channels—only one crystal per channel provides 
simplex OR repeater operation on ANY channel. 2 
channels supplied 5 transmit offset positions. 3 
supplied. • All FET front-end crystal filter for superb 
receiver intermod rejection. • Small convenient mi¬ 
crophone included • New lower power drain circuit 
on squelched receive. • Nicad rechargeable batteries 
supplied. • Built-in battery charger. • Ac and dc power 
cords supplied • Telescoping screw-on antenna 
supplied, rubber helix optional. • Channel indicator 
light when using external dc supply. • Carry strap 
supplied. • Meter Indicates receive strength, xmit 
output, or battery voltage. • External speaker jack on 
rear panel. • Auxiliary jack on rear panel—may be 
used for tone-pad connections, etc. • Traditional R.L. 
Drake service backup. 


DRAKE TR-33C SPECIFICATIONS 

GENERAL: • Frequency Coverage: 146-148 MHz. 12 channels 
(2 supplied 146.52 and 146 94). Crystal determines receive 
frequency • Transmit frequency offset for repeater operation 
determined by 5-position switch: Simplex. +600 kHz. and 600 
kHz supplied: any two additional offsets available with acces¬ 
sory crystals. • Power requirements: 13 0 volts dc ± 15% ex¬ 
ternal supply OR internal battery supply • Current Drain (Bat¬ 
teries): Squelched receive: 30 mA: transmit 400 mA External 
supply above plus 45 mA for channel switch indicator lamp 

• Antenna: 50ohm external antenna through SO-239 connector 
OR screw-on telescoping whip antenna supplied, may be re¬ 
placed with rubber helix antenna • Dimensions: 5.5" x 2 8' x 
8.5" (13.8 x 5 8 x 21 6 cm). • Weight: 4 4 lbs (2 kg). 

RECEIVER: • Sensitivity: less than 5 pV for 20dB noise quiet¬ 
ing. • Selectivity: + 30 kHz adjacent channel rejection greater 
than 75 dB • Modulation acceptance: at least ± 7 kHz • Inter 
modulation Rejection: 70 dB referenced to sensitity level 

• First M: 10.7 MHz with monolithic crystal filter • Second M: 
455 kHz with ceramic filter • Audio Output: nominal 1 watt at 
less than 10% distortion into 8 ohm built-in speaker or external 
speaker 

TRANSMITTER: • Rf Output Power: 1.5 watts minimum with 
13.0 volts dc supply • Frequency Deviation: Direct frequency 
modulation adjustable to at least - 7 kHz deviation, factory set 
at i 5 kHz • Separate microphone gain and deviation ad¬ 
justments* Drake 1525EM Push Button Encoding Mike can be 
used direct with no modification 


DRAKE TR-33C ACCESSORIES 


Drake AA-10 Power Amplifier 

10 dB power increase 
greatly adds to 

the transmitting K S 

distance covered .. F 

by any 2-meter fm 
transceiver running •• 

up to 1.8 watts output 

Small size: 2"H x 2.1' W x 5.5"D (51 x 52 x 140 mm) 

Drake AC-10 Power Supply 

Powers the AA-10. TR-22C, TR-33C and TR-72. Simultaneously 
can charge the TR-22C/33C nicads. Supplies 13.8 volts up to 3 
amps from 120V-ac60Hz input • Accessory Crystals. • Model 
No. 1333 Drake MMK-33 Mobile Mount. 

• Model AA-10 Power Amplifier.$49.95 ea. 

• Model AC-10 Power Supply. 49.95 ea. 

• Acceaaory Crystals. 6.30 ea. 

• Model MMK-33 Mobile Mount. 12.95 ea. 

• Model 7079 Vinyl Carrying Caae . 9.95 ea. 


To receive a FREE Drake Full Line Catalog, 
please send name and date of this publication to 

R. L. DRAKE COMPANY C 


Drake 1525EM 
Push Button 
Encoding Mike 




• Microphone and aulo- 
patch encoder in single 

1 convenient package with coil cord and 

connector Fully wired and ready for use 

• High accuracy 1C tone generator, no frequency 
adjustments 

• High reliability Digitran* keyboard 

i • Power for tone encoder obtained from 

transceiver through microphone cable No 
battery required Low current drain 

• Low output impedance allows use with almost 
all transceivers 

• Four pin microphone plug directly connects 
to Drake TR-33C without any modification in 
transceiver Compatible with all previous 
Drake and other 2 meter units with minor 
modifications 

Drake 1525EM, microphone with tone encoder — $49.95 

Drake 7073DM without tone encoder — $19.00 

All prices (suggested amateur net) and specifications subject to change without notice 


540 Richard St., Mismisburg. Ohio 45342 
Phone: (513) 866-2421 • Telex 28S-017 


Western Seles and Service Center. 2020 Western Street. Las Vegas. Nevada 89102 • 702/382-9470 
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data converters: 

the microprocessor 
and the amateur 

In the future, the microprocessor will be faced 
with many new and unique amateur radio applica¬ 
tions. Unfortunately, though, a large problem exists 
when trying to interface the digital world of the mi¬ 
croprocessor to the analog world of amateur radio. 
Of the numerous articles written on the 
microprocessor, many assume interfacing a foregone 
conclusion, being contained within the 
microprocessor. Nothing could be further from the 
truth! This article will provide the necessary guidance 
to fill this void by demonstrating how data converters 
perform this valuable interface. 

Two types of data converters will be discussed; 
one changes voltage to a digital code and the other 
performs the opposite function, transforming a digi¬ 
tal code to an analog voltage or current. The former 
is an analog-to-digital converter (ADC), while the lat¬ 
ter is a digital-to-analog (DAC). The digital code is in 
the format necessary for processing by the micro¬ 
processor. In effect, the two devices provide a 
means by which the microprocessor can acquire 
analog information, massage it, and deliver an out¬ 
put, in analog form, to an external source or terminal 
capable of controlling or displaying a function of the 
original analog input. 

It may appear that a number of circuits or black 

By Perry Pollins, WA1MOP, 14 Peachtree 
Road, Lexington, Massachusetts 02173 


boxes other than a microprocessor can do this. Cer¬ 
tainly, but remember, this type of circuit is a fixed de¬ 
sign, its cost is high, and extremely costly if hard¬ 
ware changes are required to change functions. 
The microprocessor/data converter combination is 
superior due to its low initial cost (by comparison) 
and the flexibility of being able to handle a multi¬ 
tude of assignments with no change in hardware. 
The microprocessor/data converter system is used in 
industry to control such variables as temperature, 
flow, pH, viscosity, and weight of a liquified pro¬ 
cessed chemical. Furthermore, if the process formula 
is ever changed the hardware is left intact while the 
program is altered. It is this feature that makes the 
microprocessor/data converter system attractive. 

Choosing the correct ADC or DAC is based to a 
great extent on the type of analog input and output 
to be associated with the respective data converters. 
There are many types of data converters that provide 
an assortment of functions, but those most appli¬ 
cable to amateur radio are the integrating and suc¬ 
cessive approximation ADC, and the voltage/current 
and multiplying DAC. A description of th e functional 
peculiarities of each type is necessary to fully under¬ 
stand their application. 

digital-to-analog converter 

Fig. 1 illustrates a simple n-bit binary DAC. The 
digital input is applied to the terminals labeled LSB to 
MSB. Each digital input drives an fet switch that con¬ 
nects the binary weighted summing resistors to the 
reference or to ground depending on the individual 
state of each of the digital inputs. Note that by virtue 
of the R-2R resistor configuration, binary weighting 
is achieved as the current flowing through each resis¬ 
tor is divided by a factor of two at each junction. 
With this scheme, the impedance as seen by the op 
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amp is constant and only two resistor values are 
required. 

The output voltage (E 0 ) is directly related to the 
number of switches which are connected to the 
reference by the 1 applied to the digital input. On the 
other hand, a zero applied to the digital input 
grounds the R-2R resistors, resulting in zero voltage 
at the output of the DAC. Thus, all Is would give a 
maximum voltage at the E 0 and all Os, of course, is a 
binary code which produces an output voltage 
directly proportional to the digital code. This type of 
DAC delivers output voltage by virtue of the op amp 
inserted at the summing point and will, in most 
cases, fill the need of most amateurs. A current DAC 
does not contain an output op amp and delivers a 
current to its load. 

The current DAC, due to its fast settling time and 
small glitches, is ideal when the interface is with a 
CRT display. The glitches are voltage spikes on the 
output that are caused by the switching transients. 
They are particularly large at the major transitions, 
i.e., going from all Is to all Os and vice versa. One 
method of reducing the spikes is to insert a lowpass 
filter before the display; another is to use a de- 
glitcher after a current DAC. This is essentially a 
sample-and-hold type circuit, usually built from dis¬ 
crete components. 

There may be times when it's necessary to multiply 
a digital word by a range of analog voltages to pro¬ 



fig. 1. Schematic diagram of a basic digital-to-analog con¬ 
verter. The fet switches connect the 2R resistors to either 
ground or the reference voltage. 

duce an output voltage or current representing their 
product. This is accomplished through the use of a 
multiplying DAC (MDAC) in which the internal refer¬ 
ence is supplemented by an analog input. Of course, 
it's possible to use the MDAC as a conventional volt¬ 
age or current DAC by applying an external reference 
voltage to the analog input terminals. This becomes 
particularly advantageous when more than one DAC 
is used in a system. A number of MDACs can share 
the same reference source, thus saving money on 
the cost of a conventional DAC and at the same time 


making the stability characteristic of each MDAC 
identical to one another by virtue of the common 
reference voltage. 

analog-to-digital converter 

The successive approximation ADC is shown in 
fig. 2 and functions as follows. First, the most sig¬ 
nificant bit (MSB) of the DAC is turned on by the 
control logic, and the output is compared to the ana- 



fig. 2. Block diagram of a successive approximation type 
analog-to-digital converter. The analog voltage is compared 
to an internally generated voltage. The control circuitry that 
operates the internal DAC also generates the final digital 
output. 

log input voltage. If the comparator determines that 
the input is less than the DAC output, the bit (MSB) 
is turned off. If it is greater than the DAC output, it 
is left on. 

The next MSB is then turned on and the same 
sequence of events repeated adding to the previous 
bits whether left on or turned off. This process is 
continued until a digital code (binary, 2's comple¬ 
ment, offset binary, etc.) is formed, producing a 
voltage output from the DAC that in turn produces 
zero output from the comparator. In short, the out¬ 
put voltage from the DAC equals the analog input 
voltage to the ADC. 

The state of the code present at the output regis¬ 
ters is now a digital representation of the input ana¬ 
log voltage. Actually, this digital output does not 
cover each finite voltage applied to the input but a 
quantized incremental voltage step, the number of 
which is determined by the resolution of the ADC. 
An ADC with a resolution of 12 bits, for example, 
would have 4096 discrete quantized voltage levels or 
digital states. A 10-bit unit would have 1024, an 8-bit, 
256. 

The integrating ADC has a much slower conver¬ 
sion speed than the successive approximation type, 
but is a less complicated device and therefore, less 
expensive. It is used primarily with a slowly changing 
analog input as from a thermistor, thermocouple, or 
strain gauge input. An additional advantage of most 
integrating ADCs is their ability to convert in 16.67 
microseconds, giving them exceedingly high com¬ 
mon mode rejection to 60 Hz. 

This type ADC, as shown in fig. 3 , integrates the 
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selected as a function of how rapidly the input analog 
voltage varies. A general rule of thumb requires the 
conversion time to be at least twice that of the input 
frequency in order to digitally reproduce the input 
analog voltage. 

If a thermal input representing rf power were ap¬ 
plied to an ADC, for example, its slowly varying na¬ 
ture would dictate the use of an integrating ADC. On 
the other hand, digitizing voice frequencies would 


fig. 3. An integrator type ADC is used for slowly varying 
analog inputs. 


analog input signal for a fixed period of time deter¬ 
mined by a counter. The resulting integrated voltage 
is returned to zero by integrating a reference voltage 
of the opposite polarity. The resultant time of the in¬ 
tegrator to return to zero as measured by the counter 
is proportional to the average value of the analog 
input over the integration period. Pulses from the 
counter are loaded into a register and deliver a spe¬ 
cific output code to the microprocessor. ADCs of 
this type frequently have other options such as polar¬ 
ity indication, over-range output, ratiometric 
measurement capability, and auto zero. They are the 
basic ingredients of a digital panel meter and the 
digital voltmeter. 


table V Manufacturers of data converters. 


Analog Devices. Inc. 

P.0. Box 280 

Norwood. Massachusetts 02062 
(6171329-4700 

Analogic Corp. 

Audubon Road 

Wakefield. Massachusetts 01880 
(6171 246 0300 

Beckman Instruments. Inc. 
Helipot Division 
2S00 Harbor Blvd. 

Fullerton. California 92634 
(7141871 4848 

Burr Brown 

Int'l Airport Industrial Park 
P.O. Box 11400 
Tuscon, Arizona 85734 
(602)294 1431 


Hybrid Systems Corp 
Crosby Drive 

Bedford. Massachusetts 01730 
(617) 275-1570 

ILC Data Devices Corp 
Airport Int'l Plaza 
Bohemia, New York 11716 
(516)567 5600 

Intech Function Modules 
282 Brokaw Road 
Santa Clara. California 95050 
14081 244 0500 

Micronetworks Corp. 

324 Clark Street 

Worcester. Massachusetts 01606 
1617)852 5400 


choosing the right converter 

Speed is a major consideration; this is known as 
settling time for DACs and conversion time for 
ADCs. In the former case, the time it takes a DAC to 
reach its rated output voltage/current after strobing 
is of prime concern when considering the response 
of the circuit it feeds. 

The DAC, of course, does not respond coinciden¬ 
tally with its command to convert. It takes time for 
the fet switches to close and the op amp to reach its 
proper output magnitude. ADC conversion time is 



Cycon. Inc. 

1240 Elko Drive 
Sunnyvale. California 94006 
(408)734 1535 

Daiel Systems. Inc. 

1020 Turnpike Street 
Canton, Massachusetts 02021 
(617)828 6395 

Dynamic Measurements Corp. 

6 Lowell Street 

Winchester. Massachusetts 01890 
1617)729 7870 

Teledyne Philbrick 
Allied Drive 

Dedham. Massachusetts 02026 
(617)329 1600 

Teledyne Semiconductor 
1300 Terra Bella Avenue 
Mt. View. California 94043 
1415) 968 9241 


Motorola Semiconductor Products 
Box 20912 

Phoenix, Arizona 85036 
Contact Distributors 

National Semiconductor Corp. 
2900 Semiconductor Drive 
Santa Clara. California 95051 
Contact Distributors 

Phoenix Data. Inc. 

3384 West Osborn Road 
Phoenix. Arizona 85017 
(602) 278 8528 

Precision Monolithics. Inc 
1500 Space Park Drive 
Santa Clara. California 95050 
(408) 246 9222 

Zeltex, Inc. 

940 Detroit Avenue 
Concord. California 94518 
(415)686 6600 


require the use of successive approximation type. 
Assuming the maximum voice frequency to be digi¬ 
tized is 5 kHz, a conversion time of no more than 100 
microseconds would be required to produce an accu¬ 
rate digital representation of the input (a faster con¬ 
version speed would more precisely duplicate the in¬ 
put voltage). 

When the rate of the signal being digitized also 
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varies at a rapid rate, it becomes necessary to retain 
the original signal for a period of time sufficient to 
perform the digital conversion. Simply feeding this 
signal to the ADC will not guarantee an accurate 
conversion. However, this can readily be achieved by 
inserting a sample-and-hold circuit between the ana¬ 
log input and the input to the ADC. The sample-and- 
hold will track the input signal, acquire it on com¬ 
mand, and hold it while the ADC performs the con¬ 
version. At the completion of conversion the ADC 
generates a reset pulse and puts the sample-and-hold 
back into the sample or track mode. This sequence is 
repeated successively as determined by the nature of 
the measurement or control function desired. 

Resolution, or the number of bits, of either the 
DAC or ADC determines the incremental accuracy 
and the linearity. In effect, it determines the number 
of increments the analog input or output has been 
divided into. A high resolution converter naturally 
yields a more accurate representation of its input 
over the complete range of its input than would a 
lower resolution device. 

There are many specifications that are related to 
the converter's temperature environment. Close 
examination of each manufacturer's specification is 
necessary to understand a converter's parameters 
when subject to changes in temperature. Reference 
is made to the bibliography at the end of this article 
for those readers who wish more detailed knowledge 
on data converters. Many of the manufacturers listed 
in table 1 have applications notes and technical 
papers available which discuss the various details of 
data converter products. 

interfacing 

The ADC and the DAC in fig. 4 represent memory 
locations for the microprocessor similar to those oc¬ 
cupied by RAMs and ROMs that are normally associ¬ 
ated with microprocessor/microcomputer systems. 
Access to the converters is gained by the assignment 
of an address code similar to those allotted to con¬ 
ventional peripherals such as displays, Teletype 
machines, and printers. This arrangement provides 
direct access to the converters without the necessity 
of using the microprocessor memory. 

Although fig. 4 does not show it, a programmable 
or peripheral interface element can be inserted 
between the ADC and the microprocessor. This 1C 
handles addressing and decoding generation of 
instructions, interrupt, and bus access signals. 

Controlling a DAC is a simple process and is ac¬ 
complished by performing a store operation; that is, 
transferring data from the microprocessor to the 
latches or registers associated with the DAC. The 
DAC now only requires an instruction to deliver its 
output to its load. The ADC is accessed by fetching 
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data from its memory location or by having the pro¬ 
grammable or peripheral interface element perform 
this function under instructions from the micro¬ 
processor. Of course, if the total system involves a 
multichannel arrangement of DACs or multiplexed 
ADCs, each individual channel must be separately 
addressed and fetched. Systems this complex 
depend entirely on the programmable and peripheral 
interface element to perform the addressing. 

This has been an overview of how the amateur 
can utilize the microprocessor to automatically con¬ 
trol his equipment or perform measurements in a 
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fig. 4. Block diagram of the interface between a 
microprocessor and data converters. Either data converter 
can be eliminated, depending upon the analog voltage 
requirements. 


systematic fashion. It shows the necessity of the 
data converters as a means of connecting the micro¬ 
processor to a vco, a voltage-controlled attenuator, 
an rf power meter, or other device that performs 
equipment adjustments or measurements. It will 
hopefully provide many amateur radio enthusiasts 
with a tool that will provide many interesting hours of 
thought and experimentation. 
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PREA MPS from L UNAR 

Originally developed by Chip Angle N6CA. the "Anglelinear" 
receiving preamplifiers meet the most demanding needs 
where low noise figure is important. 



Model 

Noise 

Gain 

Bandwidth 

List 


Figure 


3 dB 

10 dB 

Price 

28N 

1.25 

15 

1.3 

4 

34 95 

28W 

1 25 

10 

2.6 

7 

34 95 

50 

1.5 

12 

2.5 

5 

34.95 

144N 

1.5 

12 

2.5 

8 

34 95 

144W 

1.5 

11 

5 

15 

34 95 

222 

2.0 

11 

6 

18 

34 95 

432-2 

1.6 

15 

150 

400 

39 95 

E432-3 

1.0 ±.l 

11 

180 

325 

125.00 

450-2 

1.7 

15 

150 

400 

39 95 

490-2 

1.7 

15 

150 

400 

44 95 


BNC Connectors standard, except E432-3 SMA only. Others, 
specify RCA Phono. TNC, etc. 

New “Anglelinear** line products coming soon: Preamps thru 
2.5 GHz. converters & transverters systems filters 28 MHz 
thru 2.5 GHz. 


Write for descriptive brochure on all Lunar Products. 
Please add $3.00 shipping/handling 


California residents add 6%. Order today at your dealer or 
direct from: 





AS) 

IKi/ISMR = 
ctronlcs 


SUITE 10 
2785 KURTZ ST 
SAN OIEQO.CA 92110 
7142999740 

Louis N Anciaui WB6NMT 


K-ENTERPRISES 



MODEL 4X6C 

50 HZ-250 MHZ. *270.00 


300 and 500 MHZ PRESCALERS 
FREQUENCY STANDARDS 
MARKER and PEAKING GENERATORS 
POWER SUPPLIES AMPLIFIERS 

WRITE FOR FREE CATALOG 


BankAmericaro 


toe 


Phone: 

918-676-3752 



K-ENTERPRISES 

Box 410 (N.W. of town) FAIRLAND, OK 74343 
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This is eosy- 
onyone con solder' 

WITH 

KESTER SOLDER 


KESTER 

SOLDER 


HLVlfin HAm 

* w mwmm m Modcf T-60-H 


40 Ft ■ 
Crank-Up® 
Ham Model T-140 


TOWERS 


HIGHEST QUALITY 

MADE IN ALUMINUM 

★ TELESCOPING 

(CRANK UP) 

★ GUYED 

★ TILT OVER MODELS 

QUALITY MADE 


Handymen! Hobbyists! ® 
DO-IT-YOURSELFERS! M 

Let Kester Solder aid you in your home repairs or hobbies. For that household 
item that needs repairing — a radio, TV. model train, jewelry, appliances, minor 
electrical repairs, plumbing, etc. — Save money — repair it yourself. Soldering 
with Kester is a simple, inexpensive way to permanently join two metals 

When you Solder go "First Class" — use Kester Solder. 

For valuable soldering information send self-addressed stamped envelope fo 
Kester for a FREE Copy of "Soldering Simplified". 


1 n KESTER SOLDER 

Litton 4 20 t WRIGHTWOOD A V E N U E / C H I C A G O . ILLINOIS 60639 



• 5 channels, remote switchoble, with 146.94 

_supplied • 6 pole crystal filter provides better 

than 75 dB adjacent channel rejection • Image 
Power saver circuit, rejection better thon 75 dB; all other spurious 

case/speaker/control kit, better than 100 dB • Compact — 2.35 x 4" 

other crystals available boo,,d ' ideal ,or pocke ’ r#ceb ' er or L con be builf 

J into existing equipment, home-brew trans- 

ceiver • Operates from 7-12 VDC; 15 mA 
j nominal drain, squelched 

Valley Instrument Products Also 220 MHz Model 220-5 at S49.95 

P O BOX 339 BARTLETT ILLINOIS 60103 (312) 741 8820 


Valley Instrument Products 

PO Box 339 BoffleM 1160103 


stop _144 5 recent* kits at S49 95 etch 

^ _ Please stop _220-5 receiver kits «« S49 9S each 

- - -I Note Illinois residents add 5S sales tai 

OChecha money outer tor S_enclosed 

□ Charge my VISA' fbnMJiwnc/rd » 

Card eipires_Signature 


COMMUNICATIONS 

MANY MODELS MFG 

Towers to 100 feet Specials 
designed & made. See dealer 
or send for free catalog 


■ ■ 
• ■ 
< n fl 

ALUMA TOWER CO. 

h.‘l 

BOX 2806HR 

hi 

VERO BEACH. FLA 32960 

*■ 

PHONE (305) 567-3423 j 
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Radio 
Amateurs 
Reference 
Library 
of Maps 
and Atlas 


WORLD PREFIX MAP — Full color, 40" » 28". 
shows prefixes on each country DX /ones, 

time /ones, cities, cross referenced tables 

$1.25 

RADIO AMATEURS GREAT CIRCLE CHART OF 
THE WORLD — from the center of the United 
States! Full color, 30 M x 25", listing Great Cir¬ 
cle bearmgs m degrees for six major U S cities. 
Boston. Washington. DC, Miami, Seattle. San 

Francisco & Los Angeles $1.25 

RADIO AMATEURS MAP OF NORTH AMERICA! 

Full color, 30" x 25" — includes Central Amer 
ica and the Caribbean to the equator, showing 
call areas, /one boundaries, prefixes and lime 
/ones. FCC frequency chart, plus useful informa 
tion on each of Ihe 50 United States and other 
Countries $1.25 

WORLD ATLAS Only atlas compiled for radio 
amateurs Packed with world wide information 
— includes 11 maps, in 4 colors with /one 
boundaries and country prefixes on each map 
Also includes a polar projection map of the 
world plus a map of the Antarctica — a com¬ 
plete set of maps of the world 20 pages Size 

ey,- * 12 “ $2.50 

Complete reference library of maps — set of 4 
as listed above $3.75 

See your favorite dealer or order direct. 

Mad orders please include $1.25 per order 
lor shipping and handling. 

RADIO AMATEUR III I 

callbookiNc 


wtiTC roir 

l fstt 
bhochum! 


& 


Dept E 925 Sherwood Drive 
lake Bluff. Ill 60044 
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4 ELEMENT-3 BAND 

10-15-20 METER BEAM 


Cushcraft engineers have incorporated more than 30 years of design 
experience into the best 3 band HF beam available today. ATB-34 
has superb performance with three active elements on each band, 
the convenience of easy assembly and modest dimensions. Value 
through heavy duty all aluminum construction and a price complete 
with 1-1 balun 

Enjoy a new world of DX communications with ATB-34! 


SPECIFICATIONS 


FORWARD GAIN - 
F/B RATIO - 
VSWR - 


7 5 dBd 
30 dB 
1.5-1 


POWER HANDLING - 2000 WATTS PEP 


BOOM LENGTH/DIA 
LONGEST ELEMENT 
TURNING RADIUS - 


18 x 2 1/8 
32 8 
18 9 


WIND SFC - 
WEIGHT - 
WIND SURVIVAL 


5 4 Sq Ft 
42 Lbs 
90 MPH 


$239.95 

COMPLETE 

NO EXTRAS TO BUY 


UPS SHIPPABLE 

IN STOCK WITH DISTRIBUTORS WORLDWIDE 



CORPORATION 


BOX 4680, MANCHESTER, N.H. 03108 





the double monostable 74123 which 
is more readily available. 

From time-to-time the number of 
available characters was not suffi¬ 
cient, so after I discovered INTEL'S 
2102 (1024-bit RAM), I decided to 
multiply the original capacity of 146 
characters by four. Now I can store 
585 seven-bit RTTY words. The cell 
array of the 2102 is organized is 32 
rows and 32 columns; that is to say, 
it's necessary to have two five-bit 
counters instead of the two four-bit 
counters (7493) for correctly 
decoding the 1024 positions. 

It is possible to add one bit to each 
of the four-bit counters with the state 
of the fifth bit changing each time 
output D of the 7493 falls from logic 1 
to logic 0. A dual JK master-slave 



fig. 1. Schematic diagram of the improved RTTY message generator. 



tebook 


increasing the 
capacity of the 
RAM RTTY 
message generator 

I was very interested in K4EEU's 
146-character message generator 


(ham radio, January, 1975, page 8) 
and immediately built it. I am par¬ 
ticularly impressed with its perfor¬ 
mance in conjunction with my ST-6. I 
recently changed the clock because 
the Motorola MC724P is now re¬ 
served for maintenance, and I used 
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flip-flop (7476) does the job nicely by 
connecting one flip-flop to the D out¬ 
put of U19 and the other to the D out¬ 
put of U20. 

To be sure that the Q output is set 
to zero when beginning a message, it 
is necessary to apply a zero to the 
clear input at the same time U19, U20 
and U21 are reset. In these circuits 
the reset level is logic 1, so it is in¬ 
verted by one-sixth of a 7404. With 
this arrangement, the 1024 positions 
of each 2102 memory can be decoded 
correctly, the chip-select circuit being 
the same. 

In addition to the different pin con¬ 
figurations of the 1101 and 2102, two 
other points are changed. First, the 
read-write levels are inverted, so I 
used another part of the 7404 to cor¬ 
rectly set the levels. Second, the 2102 
offers only a DATA OUT and we 
must have a DATA OUT, so I in¬ 
verted the output of the memories 
with an inverter (part of the 7404). 
Everything is now set to enter 585 
RTTY characters and recall them at 
will. 

The new integrated circuits were 
mounted on wire-wrap sockets in¬ 
stalled in a 0.1 by 0.1 inch (2.5 by 2.5 
mm) grid-drilled epoxy board. The 
connections between these circuits 
have been wrapped, the 1101s 
removed from their sockets, and the 
connections between the original cir¬ 
cuit and the additional circuit are 
hard-wired with 10-inch (25cm) 
wires. 

The first test was okay and the en¬ 
tire system worked well with the new, 
added circuit. It is possible to install 
the new circuit on spacers in the 
former box, but it would be better to 
design a printed-circuit board that 
could be connected directly to the 
1101 sockets, In the latter case, only 
seven connections would have to be 
made with single-contact con¬ 
nectors. 

Jean-Claude Piat, F2ES 

Heath SB-102 
headphone operation 

The phones jack on the SB-102 is 
fed from a high-impedance source 


and should be used with headsets of 
high impedance. If low-impedance 
headphones are used, the phone 
volume control must be wide open to 
achieve a good balance between 
speaker and headsets. To provide a 
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SB 102 'PHONES MODIFICATION 

fig. 2. Shows addition of a small output 
transformer to the headphone circuit of a 
Heathkit SB-102 to permit use of low- 
impedance headphones. 

better impedance match and control 
over the volume, a small imported 
output transformer was used as 
shown in fig. 2. Rather than add the 
circuitry externally, the transformer 
was mounted on the bias pot by 
soldering the frame to the pot body 
with the primary high-impedance 
winding facing the rear of the chassis 
and the phone volume pot. A two- 
terminal lug was attached to the 
chassis with one of the circuit-board 
mounting screws opposite the bias 
pot. The leads were transferred from 
the phone volume pot to the terminal 
strip, the secondary of the trans¬ 
former wired to the terminal strip and 
the primary to the phone volume pot. 
Now, balance between speaker and 
headphones is more easily achieved 
and no distortion is noted. 

Paul K. Pagel, K1KXA 

NCX-500 modification 
for 15 meters 

If the NCX-500 tranceiver is not 
carefully aligned, the fourth harmonic 
of its 5.2-MHz carrier oscillator, 
which appears at 20.8 MHz, creates a 
strong spurious signal in the receiver. 
A simple trap installed on the 
15-meter mixer coil minimizes this 
spurious response. 

The trap consists of a coil and 
parallel capacitor, prepared in the 
following manner. 

Close wind 10-3/4 turns of no. 18 


AWG (1.0mm) enameled wire on a 
3/8-inch (9.5mm) diameter, 1-inch 
long (25mm) coil form. Place a 56 pF 
fixed capacitor in parallel with an 
8-60 pF compression trimmer-type 
variable capacitor and place the 
parallel combination across the coil. 
Wrap approximately two turns of 
electrical tape around the top of 
LI4 to obtain a tight fit and fit the trap 
to the top of LI4 of the NCX-500. 
Adjust the coils so that the spacing 
between the two windings is about 
5/8-inch (16mm). 


2 


7 ^* 


adjustment instructions 

1. Remove crystal Y3 (25.1 MHz) 
from the transmitter. 

2. Tune the transmitter to the 20.8 
MHz spurious frequency. 

3. Adjust the variable capacitor on 
the trap for minimum transmitter 
output or plate current reading. (Use 
whichever gives the most sensitive in¬ 
dication). 

4. Re-adjust the distance between the 
windings by moving the trap a little 
closer or further away from coil LI4 
and retune the trap as per step 3. 

5. Replace the 25.1 MHz crystal, 
retune the transmitter to 21.1 MHz 
and re-adjustthe slug in L14 for max¬ 
imum transmitter power output. 
Note that the core in LI4 should be 
sitting at the top end of the coil, far¬ 
thest from the chassis. 

6. Repeat steps 1 thru 5, because ad¬ 
justment of either the trap or coil L14 
will influence the other. 

The trap will effect the per¬ 
formance of the NCX-500 receiver sec¬ 
tion at 21 MHz, hence coupling be¬ 
tween L14 and the trap should be as 
loose as possible to minimize this ef¬ 
fect. "Finally, fix the trap to coil L14, 
using a little adhesive such as Duco 
cement. 

Conrad J. Espinola WA1KYO 
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KLM • HY-GAIN • CUSHCRAFT 
MINI-PRODUCTS • SHURE 
ASTATIC • BEARCAT-210 • ROHN • CDE 
REGENCY • LARSEN • DENTRON 
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LAFAYETTE RADIO ELECTRONICS 

1811 HWY 17-92, MAITLAND, FL. 32751 
QS 305831-2271 


ASSOC. 

STORE 


ROTOR PROTECTION 
WITH AUTOBRAK DELAY 



NEW LSI TECHNOLOGY 

_[ FREQUENCY COUNTER 

TAKE ADVANTAGE OF THIS NEW STATE-OF-THE-ART COUNTER FEATURING THE 
MANY BENEFITS OF CUSTOM LSI CIRCUITRY. THIS NEW TECHNOLOGY APPROACH 
TO INSTRUMENTATION YIELDS ENHANCED PERFORMANCE. SMALLER PHYSICAL 
SIZE, DRASTICALLY REDUCED POWER CONSUMPTION (PORTABLE BATTERY 
OPERATION IS NOW PRACTICAL], DEPENDABILITY, EASY ASSEMBLY AND 
REVOLUTIONARY LOWER PRICING! — 

l‘V ' - 






■pftigMjsajy: 



IV* LBS. 
COLOR: 
BLACK 


3” High 
6" Wide 
5 V?" Deep 


OROER BY PHONE OR MAIL 
COO ORDERS WELCOME 


FEATURES AND SPECIFICATIONS: 

DISPLAY 8 RED LEO DIGITS 4*' CHARACTER HEIGHT 
1 SCCOND AND 1/10 SECOND 
(AUTO OEC PT PLACEMENT] 

RESOLUTION 1 HZ AT 1 SECONO. 10 HZ AT 1/10 SECOND 
FREOUENCY RANGE 10 HZ TO 60 MHZ [65 MHZ TYPICAL| 
SENSITIVITY 10 MV RMS TO 50 MHZ 20 MV RMS TO 60 MHZ TYP 
INPUT IMPEDANCE 1 MEGOHM AND 20 PF 
[DIODE PROTECTED INPUT FOR OVER VOLTAGE PROTECTION | 
ACCURACY • 1 PPM | * 0001 ] AFTER CALIBRATION TYPICAL 

STABILITY WITHIN 1 PPM PER HOUR AFTER WARM UP | 001% XTAL1 
1C PACKAGE COUNT 8 [ALL SOCKETED! 

INTERNAL POWER SUPPLY 5 2 V DC AT 800 MA REGULATED 
INPUT POWER REQUIRED 8-12 VDC OR 115 VAC AT 50/60 HZ 
POWER CONSUMPTION 4 WATTS 
INPUT CONNECTOR BNC TYPE 


KIT #FC-50C 60 MHZ COUNTER WITH CABINET 6 P.8... $119.95 

KITHPSL-650 .650 MHZ PRESCALER (NOT SHOWNI. 29.95 

MODEL KFC-50WT .60 mhz counter wired, testeo a cal. 165.95 

MODELKFC-50/600 WT eoo mhz counter wired, tested a cal 199.95 

KIT *FC-50C IS COMPLETE WITH PREDRILLED CHASSIS ALL HARDWARE AND STEP-BY-STEP 
INSTRUCTIONS. WIRED A TESTED UNITS ARE CALIBRATED AND GUARANTEED PRESCALERS 
WILL FIT INSIDE COUNTER CABINET 


TERMS: FOR SHIPPING. HANDLING & INSURANCE 
TO US & CANADA ADD 5% ALL OTHERS 10%. 
FLORIDA RES. ADD 4% SALES TAX. COD 
CHARGE $1.00. 


r ~ "i| 

master charge | 
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OPTOELECTRONICS. INC 


BOX 219. HOLLYWOOD FLA 33022 • 1305) 921 2056 


Have you had rotator damage? Removed the 
rotator? Been off the air? Waited for parts? No 
more' AUTOBRAK is a complete conversion kit. 
including punched and finished cabinet for all 
HAM M series 1 through 5 rotator controi units. 

AUTOBRAK reduces the inherent problem of 
damaged rotator components due to instant brake 
engagement. AUTOBRAK allows the antenna 
array to come to a coasting stop before brake 
engagement, thereby reducing stress on rotator 
components. 

Other features include Zener regulated meter 
circuitry, adjustable brake delay, and handsome 
up to date styling compatible to most Ham gear. 
Cabinet measures 6"X7%"X7!4'" 


Price $39.95. Shipping and handling $1.75 in 
U S. Illinois residents add 5% sales tax. 


Kampp Electronics Inc. 
Box 43, Wheaton, IL 60187 
312-665-3556 


Texas Instruments 

INCORPORATED 


Electronic 

Calculators 


TI-30-SP 

Tt-1750 


T1-5050M 

TI-5040 



Texas Instruments Microelectronic 
Digital Watches from $9.95 (TI-503) 

Hewlett-Packard Calculators 
10% discount from list. 

Add $2 per unit for shipping. CA shipments add 
6% sales tax. Send cashiers check or money order 
for immediate delivery (personal checks must clear). 
Most items shipped from stock within 48 hours. 

The Calculator Shop 

1160 Marsh Street 
San Luis Obispo, CA 93401 
(805) 544-1432 


October 1977 


More Details? CHECK-OFF Page 126 




















TEN-TEC 544 DIGITAL. Another ahead-of-its-time 
achievement from the pioneers in solid-state HF amateur 
radio technology. The 544 Digital joins its successful 
companion, Triton IV to chart new paths in engineering. 

THE RECEIVER. Deserving of all superlatives. 

Range: 3.5-30 MHz (plus “160” with option). MOSFET RF 
Amplifier with Resonate Control for a sensitivity of 0.3 //V 
for 10 dB S+N/N. And overload minimized. Noise 
Blanker option: remarkably effective against impulse 
noise, functions in the IF controls from the front panel. 
Hetrodyne crystal mixed VFO: steady as a rock. 8-pole 
9 MHz Crystal-Lattice IF filter for a selectivity curve 
straight out of the text books: steep skirts, flat top, and 
narrow (2.5 kHz bandwidth, 18 shape factor at 6/60 dB 
points). Offset Tuning, with LED indicator, permits inde¬ 
pendent tuning of the receiver through a 10 kHz range 
(approx ). As one owner put it, “it makes SSB nets a 
breeze.” And that beautiful Digital readout: six 0.43" LED 
digits. 5 in red and the least significant 6th in green, read¬ 
ing to 100 Hz with an accuracy of ± 50 Hz, settable to 
WWV (Who needs a calibrator? And, indeed, it has 
none). WWV reception at 10 & 15 MHz. The sound? So 
beautifully clean and clear, it wins raves from all. Less 
than 2% distortion. Built-in speaker to clear the operating 
position. And External Speaker/Phone jack CW Filter 
option, 2-position, 150 Hz width. Zero-Beat Switch for 
right-on CW Whether you operate SSB or CW or both, 
you'll agree the 544 has a truly superior receiver section. 

THE TRANSMITTER. 200 Watts Input - all bands. 
SSB or CW. Instant band change without tuneup! And no 
danger of off-resonance damage, even with the wrong an¬ 
tenna. 8-Pole SSB Filter. Automatic Sideband Selection, 
reversible. Push-Pull Output with the heat outside of the 
cabinet. 100% Duty Cycle so you can use it for RTTY and 
SSTV Front panel ALC control with LED to show opera 
tion in the ALC region. Meter shows SWR when transmit¬ 
ting. VFO circuit is permeability tuned, has less than 15 
Hz change per P after 30 min. warmup, less than 10 Hz 


change from 105-125 VAC with accessory power supply. 
SSB speech quality is completely natural, CW signals 
clean, articulate. And full CW break-in! So right you 
wonder why it wasn’t done before - turns monologs into 
conversations. Sidetone is adjustable in pitch and volume 
Automatic CW offset of 750 Hz P-T-T Hi-Z mic. input. 

RF Output-Z 50-75 ohms, unbalanced. 

THE CONSTRUCTION. Styled for today and tomor¬ 
row - etched aluminum front panel, black nomenclature, 
black top and sides. Ruggedized chassis stands up to the 
rough handling of mobile/portable use. Modular construc¬ 
tion: 10 plug-in assemblies. 9 fixed circuit boards (65 
transistors, 38 diodes, 14 ICs, 1 LSI, 6 LED displays). Snap- 
up front feet. Size: 414 x 13-5/8 x 13. Net weight: 12 lbs. 

THE ACCESSORIES. Model 242 Remote VFO for 
six-mode operation; 241 Crystal Oscillator for 6 spot 
freqs.; 240 Converter for 160 Meter operation at slightly 
reduced power level; 215P Microphone & Stand; 252G 
protected power supply; 262G power supply plus VOX 
plus 2 speakers; 207 Ammeter for supply monitoring, 249 
Noise Blanker; 245 CW Filter. 212 Crystal for 29.0-29 5 
MHz; 213 Crystal for 29.5-30.0 MHz. Plus various sized 
matching blank enclosures. 

TEN-TEC 544 DIGITAL. So right, so advanced, it may 
well be the last rig you'll ever need to buy! 

544 Digital $869 
540 Non-digital $699 

See the 544 and its companion 540 non-digital 
transceiver at your nearest TEN-TEC dealer, or write 
for full details. 


||in|TEIM-TEC me 

JI ■ I SiVIEIVII.lt. TENNESSEE SUM 


ENCORE ENCORE! 
TRITON GOES DIGITAL 



More Derails? CHECK OFF Page 126 


October 1977 


89 













products 


The French Atlantic 
Affair 

In the midst of so much mistaken 
publicity about amateur radio, 
wherein problems caused by CB sta¬ 
tions are blamed on the ham by an 
uninformed press, it is refreshing to 
see a book that has amateur radio 
woven into the plot as one of the 
"good guys." Moreover, the book is 
not one that would normally rate just 
a casual glance and then be placed 
back on the shelf. 

The French Atlantic Affair, by 
Ernest Lehman, is a novel of such 
length that it will keep the average 
reader at it for several evenings, if he 
can force himself to put it down, or all 
night if he cannot. There is almost 
continuous action throughout the 
story, and the way author Lehman 
has brought amateur radio into focus 
early in the converging lives of the 
characters portrayed almost guar¬ 
antees that it will play a significant 
part in the unfolding story. 

Not that hams are all portrayed as 
knights in shining armor — their feet 
of clay are clearly evident so that the 
uninformed reader can see that they 
are ordinary human beings like 
everyone else. As such they have 
their hang-ups, problems, and 
families whose patience with this 
obsession wears thin at times. The at¬ 
titudes and opinions about hams and 
their technical vices are all too 
familiar to many of us who have been 
the focal point of similar comments 
from friends and wives who are not 


completely dedicated to the hobby of 
chasing DX or burning the midnight 
hours away conversing with a 
stranger in a far corner of the land. 

To an experienced amateur, it 
would seem that the author knows 
about ham radio from the inside — 
the equipment is real, the procedures 
are correct, the language is right, and 
the bands go dead at the right time; 
there is even the right kind of nit-wit 
who clobbers the frequency in the 
middle of an important exchange. To 
balance the scale against the baddies, 
there is the good guy who provides a 
phone-patch across the continent to 
overcome the dead-band problem, 
and a very understanding ham on 
Long Island who cancels out of an 
important golf engagement to take 
part in the high drama. 

The author does know about amateur 
radio — he is K6DXK, and has been 
as busy on the air as at the type¬ 
writer. The way he tells it, the time 
spent at the ham rig at times over¬ 
shadowed the writing, so the book 
was somewhat of a combination of 
the two important factors in his life. 

However, Lehman is definitely ac¬ 
customed to writing top-grade 
material; he has written screen plays 
for several well-known films such as 
West Side Story, The King and I, and 
Who’s Afraid of Virginia Woolf, and 
others. He has received six Writer's 
Guild awards and six Academy 
Award nominations. 

The French Atlantic Affair was not 
written for tiams alone — you don't 
pin your hopes of making a best seller 


on a potential audience of a few hun¬ 
dred thousand. The book is written to 
appeal to people who would be spell¬ 
bound with such stories as Hotel, Air¬ 
port, and Where Eagles Dare; it can 
be very favorable compared to these 
best sellers. The action is almost non¬ 
stop, and one segment builds 
suspense that is guaranteed to evoke 
interest in the next page or chapter — 
this reviewer suffered the conse¬ 
quences of lack of sleep all the next 
day because of the irrestible urge to 
see how things ended. 

The book is recommended for 
adult reading, and, while it is unlikely 
that any of you hams who read it will 
become heroes of the level attained 
by the operators involved in this 
story, you will be comforted to know 
that you are not alone in being a 
member of a group whose hobby, 
ability, and dedication is mis¬ 
understood and underrated. 

Amateur radio plays a vital part in 
The French Atlantic Affair, and the 
resulting publicity should be most 
beneficial to our hobby and image. If 
the story makes it into a hit movie 
(the screen rights have been pur¬ 
chased by MGM), that's all to the 
better. 

The French Atlantic Affair has 
been selected by the Literary Guild 
and by the Playboy Book Club, and is 
being published by Atheneum 
Publishers; it is available from Ham 
Radio's Communications Bookstore, 
Greenville, New Hampshire 03048; 
$10.95 postpaid. Not recommended 
for young readers. 
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80-Meter DX handbook 

To a large number of amateurs, the 
80- or 75-meter band is most useful as 
a rag-chewing spot. Daytime 
coverage is strictly local, and long 
paths open during the dark hours. 
Average contacts take place across 
distances that reach from one coast 
to the other during favorable condi¬ 
tions. 

However, in the true amateur 
spirit, there is a core of DXers who 
are constantly probing to see what 
can be done on this "local" band to 
extend the communications range to 
the farthest parts of the globe. 

John Devoldere, ON4UN, has 
compiled a handbook of things to do 
to squeeze the most out of this rag- 
chewer's haven; the 80-Meter DX 
Handbook. 

The handbook is a complete works 
on the art of DXing in this part of the 
HF spectrum, from why it happens 
(or does not happen), to what to 
build and how to use it. The book is 
arranged in four chapters: Propaga¬ 
tion, Antennas, Stations, and 
Operating Practices. The propagation 
section covers magnetic distur¬ 
bances, seasonal effects, twilight 
periods, paths, and more. As might 
be expected, the antenna section is 
the largest part of the book, with 15 
distinct subjects — starting with the 
fundamentals and working through 
ZL-specials and Beverage antennas. 

The section on stations contains a 
concise discussion of popular 
transmitters and receivers, and some 
hints as to their proper use. In 
Operating Practices, the author gives 
you information about what band 
segments are used in various coun¬ 
tries, talks about procedures, types of 
operation, and points out some of the 
awards that have been won, and 
some that are much sought after. 

The 80-Meter DX Handbook ends 
up with a very good Bibliography for 
those who would like to explore some 
of the reference works in greater 
detail. 

Published by Communications 
Technology, Inc., the 80-Meter DX 


...every tower in 
the world should be 
made this good. 

Once in a while something really big 
cornea along like Tri-Ex’s all new W-80. So big 
we decided to call it the “Big W”. 

It’s the big one of Tri-Ex’s “W” Series 
towers. 

Early on was the W-51. A superb per¬ 
former and very popular still. 

Last year came the W-67. Higher, bigger, 
stronger. 

Now the W-80, Tri-Ex’s “Big W’’ tower. 

Excellent Performance 

Provides good DX capability at low 
costs. And if you’re watching the sunspot 
cycle—-it’s now on an upswing for better than 
average transmission and reception. 

“Big W” Is a free-standing, crank-up 
tower that goes a full 80-feet up. You can 
lower it with relative ease under windy condi¬ 
tions using “Big W’s” comfortably positive 
pull-down cable to protect your antenna load. 

Inherently Strong 

As with all “W” Series towers, the W-80 Is 
made of high strength steel tubing legs with 
solid rod “W” bracing. Stable? You bet! 

Hot dipped galvanized after fabrication. 
Long lasting. Five sections. Included Is a free 
rigid base mount. And the top plate is pre¬ 
drilled for a TB-2 thrust bearing. 

Is Tri-Ex’s “Big W” your kind of tower? 
Better believe it! Write today or see your 
nearest dealer. Ask about the W-80. It’s real. 




IV 




Iri-Ex 

TOWER CORPORATION 

7182 Rasmussen Avenue, Visalia, California 93277 


I 
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How You 
Can Convert 
Your Rohn 

25G Tower to a 
FOLD-OVER 

CHANGE, ADJUST OR JUST 
PLAIN WORK ON YOUR 
ANTENNA AND NEVER LEAVE 
THE GROUND. 


If you have a Rohn 25G 
Tower, you can convert it to 
a Fold-over by simply using 
a conversion kit. Or, buy an 
inexpensive standard Rohn 
25G tower now and convert 
to a Fold-over later 

Rohn Fold-overs allow you to 
work completely on the 
ground when installing or 
servicing antennas or rotors. 
This eliminates the fear of 
climbing and working at 
heights. Use the tower that 
reduces the need to climb 
When you need to "get at" 
your antenna . . . just turn 
the handle and there it is. 
Rohn Fold-overs offer un¬ 
beatable utility. 

Yes! You can convert to a 
Fold-over Check with your 
distributor for a kit now and 
keep your feet on the ground 


AT ROHN YOU GET THE BEST 


O UnarcoRohn 

D*vttt<on of Unaico industries. Inc 
P O Box 2000 Peoria Illinois 61601 
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Handbook, by ON4UN, is available 
from Ham Radio's Communications 
Bookstore, Greenville, New Hamp¬ 
shire 03048. Order HR-80M, $4.50 
postage paid. 

active filter design 

This new book by Claude Lindquist 
is an invaluable reference for 
engineers, technicians, and amateurs 
who must understand signal process¬ 
ing and filtering, and who must 
specify, design, or adapt active filters 
to their own uses. The book features 
standard design curves and tables, 
practical design examples such as 
Touch-Tone, Dolby B, amplitude and 
delay equalizers, and presents 
numerous problems with solutions 
(which form an encyclopedia of ac¬ 
tive filter design). Also included are 
extensive references and unpublished 
research results (including delay 
analysis, high-frequency filters, tuned 
filters, discriminators, etc.). 

Hardbound, 749 pages, $21.95 
postpaid from Steward & Sons, Post 
Office Box 15282, Long Beach, 
California 90815. 

printed circuit board kit 

Excel Circuits Company has recent¬ 
ly introduced a kit for making your 
own printed circuit boards. The kit 
contains materials that will allow you 
to produce your own boards, starting 
with the artwork and ending with a 
finished board. In contrast to other 
processes, this kit uses a photo¬ 
positive method, meaning that no im¬ 
age reversal and hence darkroom 
facilities are required. 

Included in the materials are suffi¬ 
cient supplies to do the layout of 
small PC boards. The kit contains in¬ 
tegrated circuit layouts, tape and 
pads, 10 x 10 graph paper, and a 
mylar-based paper to hold the layout. 
With no image reversal being 
necessary, the finished layout can be 
used to expose the board. One other 
advantage of using a photo-positive 
system is that dirt and dust on the 
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layout will not cause holes in the 
eventual circuit traces. Also, the neat 
plastic container can be used to hold 
the etchant while etching a board. 

From start to finish, the Excel Cir- 
cuits Company has provided 
materials that permit the fabrication 
of quality circuit boards. In addition, 
they've eliminated the problems of 
obtaining supplies from different 
sources. The price of the complete kit 
is $19.95, postpaid. For more in¬ 
formation write to Excel Circuits 
Company, 4412 Fernlee, Royal Oak, 
Michigan 48073. 


new wire-wrapping tool 
does all 

■:k i jEZManm— 



The new WSU-30M "Hobby 
Wrap" tool performs the complete 
wire-wrapping function. First, the 
tool wraps 30 AWG (0.25mm) wire 
onto standard 0.025-inch (0.6mm) 
square DIP socket posts. Also, the 
tool unwraps and, finally strips 30 
AWG (0.25mm) wire nick-free 
through a unique stripping blade. 

Particularly important, the WSU- 
30M produces the "modified" style 
of wrap, in which approximately 1 % 
turns of insulated wire are wrapped 
in addition to the bare wire for added 
mechanical stability. 

Designed for the serious amateur, 
the WSU-30M features compact, 
all-metal construction for years of de¬ 
pendable service. At only $6.95, 
this tool is a remarkable value, per¬ 
forming the work of three separate 
tools at a fraction of their comparable 
prices. It's available from your local 
electronics distributor or directly from 
O K. Machine and Tool Corporation, 
3455 Conner Street, Bronx, New 
York 10475. 



A 



INTRODUCES THE 
VERSATILE 


HR-312 


(#) More Channels...at the flip of a switch 

Unlock the unique mode switch and 12 channels 
become 144 


11 More Sensitivity, Less Interference 

.25 a<V Sensitivity plus 75 db adjacent channel 
selectivity and 70 db image rejection 



More Power Out 

35 watts nominal with a minimum of 30 watts 
across the band 


. .. for a lot less 


$269°° 



Amateur Net 

7707 Records Street 
Indianapolis. Indiana 46226 



THE FM LEADER 


> 


2 METER AS 220 MH z £=tm 
fi METER am 440 MH z &.-tn 
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QUALITY KENWOOD TRANSCEIVERS 
... from KLAUS RADIO 


well worth 


path into * 
the great 
ham radio 
adventure! 


That’s Ham Radio 
HORIZONS: the mon¬ 
thly Amateur Radio 
magazine that presents 
this fascinating hobby 
in a straight forward 
language that enables a 
beginner to grasp the 
whole exciting story: 
Getting your license, 
putting a station on the 
air, communicating by 
OSCAR satellites, 
single sideband and 
much, much more. 

One Year — 12 issues 
Only $10.00 


I |4M R/4DIO Greenville 

Horizons ^ 


03048 


C Send me a sample copy, here's 
$1.00 to cover postage and 
handling 

D Sign me up for One year — 
enclosed is $10.00 or charge it 

G BankAmericard 
□ Mastercharge 

Account No_ 

Exp. Date_ 

Name_ 

Address_ 

City_ 

k State _Zip _ 


KIAUI RADIO 


8400 N. Pioneer Parkway, Peoria, IL 61614 
Jim Plack W9NWE — Phone 309-691-4840 


^Attention: OWf Operators using *Drakc} 


Send SASE NOW for detailed info on these systems as well as on many other fine 
lines. Or, better still, visit our store Monday thru Friday from 8:00 a.m. thru 5:00 p.m. 
The Amateurs at Klaus Radio are here to assist you in the selection of the optimum 
unit to fullfill your needs. 


*Ihcsc crustal Jitters 
arc Jor you) 


The TS-820 is the rig that is the 
talk of the Ham Bands. Too many 
built-in features to list here. What 
a rig and only $830.00 ppd. in 
U.S.A. Many accessories are also 
available to increase your oper¬ 
ating pleasure and station ver¬ 
satility. 


TS-700A 

2M TRANSCEIVER 


Super 2-meter operating capability 
is yours with this ultimate design. 
Operates all modes: SSB (upper 
& lower). FM. AM and CW. 4 MHz 
coverage (144 to 148 MHz). The 
combination of this unit's many 
exciting features with the quality 
& reliability that is inherent in 
Kenwood equipment is yours for 
only $599.00 ppd. in U.S.A. 


Guess which transceiver has made 
the Kenwood name near and dear 
to Amateur operators, probably 
more than any other piece of 
equipment? That's right, the TS- 
520. Reliability is the name of 
this rig in capital letters. 80 thru 
10 meters with many, many built- 
in features for only $629.00 ppd. 
in U.S.A. 


TR-7400A 

2M MOBILE TRANSCEIVER 


This brand new mobile transceiver 
(TR-7400A) with the astonishing 
price tag is causing quite a com¬ 
motion. Two meters with 25W or 
10W output (selectable), digital 
read-out, 144 through 148 MHz 
and 800 channels are some of the 
features that make this such a 
great buy at $399.00 ppd. in U.S.A. 


All filters contain spec wily-treated high-Q crystals 

600 Hz 6-Pole First-IF Filter for Drake R-4C 


160-10M TRANSCEIVER 


tmfwova Mw n«9> I tomnate mow **lc<w« M "owi Irani 

i^nwi Oval KM nound ffw avIUnabH aacond If MW* Mmuwj, Itw tHorn* of *t>ong 
i^nv, o.erloadmg »*• ****** mu*, cauvmg nknnoMMon and MowUMon 
loin Mw rinkni MW* inO cu> Cl HO luxbr wmiM *n l*w racawar and *aWt 
wmiaO k» irum Hom c m H U W i C* OOO » »7S P0 Xm, »»ikx m IN* 


125 Hz 8-Pole Second-IF Filter tor Drake R-4C 

Slwpaii •••nab*#' JMHl M ftOd* Col* ORM Idea* lor Ol and con Wat wort 
Un*it*XH ***** ciomM MM condMooa Dow ■»>•< no audio MW con do Mora 
wwi>n inan audio wwra Pula aawcttwty m AOC toe* UM»i audio MWi 

not reduced by OR** oulMde potaband Ve« m*e glttl •" a***® •• 

Hiproi* •***•**• p*rH >rmanco Plug* dueetty mio an accaoaoty ntwr aocaei a* *w 
mc cr iki tin oo 


Sherwood Engineering Inc. 

Oept. A 

1266 South Ogden St. 

Denver. Colo. 80210 

(3031722-2257 gm 

Money back it not satisfied 


Dealer Inquiries Wetccxne v** 


80-10M TRANSCEIVER 
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New From Davis Electronics 




Ham Radio's Communications Bookstore 

GREENVILLE, NH 03046 

Enclosed Is check or MO tor the following 

n 80 METER n FRENCH □ LOW & MEOIUM 
OXinq ATLANTIC FREQUENCY 

AFFAIR RADIO 

SCRAPBOOK 


The adventure of 
80 METER DXing 

by John Devoldere. 0N4UN 

Invaluable knowledge lor any DXer with a special section on Grey 
line propagation Discussion oi antennas basic to advanced 

Order HR BOM $4.50 

Pure adventure: 

FRENCH ATLANTIC AFFAIR 
by Ernest Lehman. K6DXK 

Iningue and adventure on tf>e high seas where Amateur Radio is the 
hero' Award winning author — as reviewed in the August issue of 
OST (recommended tor mature readers) 

Order A FAA hardcover $10.95 

The adventure of 160 to 190 kHz 
LOW & MEOIUM FREQUENCY RADIO SCRAPBOOK 
by Ken Cornell. W2IMB 

Everything you went to fcnow about the license tree 160-140 kHz 
band' SecWtFB s review in the May issue ot OST 

Order MR-IF $6.95 


3 for the 
adventure of it! 


TEST REPORT 


ALPHA 374 

It's a no tune-up power house.. . and the fine print is on your side 


Y«hi could safety I*Mid v«M‘r ALPHA 174 to a 
full KW. Lay « bnck on the k**y. and tens*- town 
for the vMvkt*t m 1 It * built to take it Ewty Al PHA 
linear ampttfka from the moderately priced 
ALPHA 76 rock crusher to the most deluxe 
modtfk i\ engines'll**! and Hu ill for continuous 
bnck on the hey wt\v( 

Contests. dxjnq and lot* of rag < h»>ws ate iw*» 
.ibout as demanding as a bnck on (lie key 
Wouldn t it be great to own an ALPHA and know 
tfuit the fine print clearly says 
maximum legal ptxsvr in all 

mode* with no time limit ' * jma urm 

When go AI HIA you 

forget about duty rv le lim 

it* You forget about wnAcc 

hassle* too The fin** pnnt ■ 

in ETOs IH month factory 


Regardless ot what transmitter you're r# #- 
using, for an even bigger signal the 

new ALPHA VOMAX band | Y 

speech processor ran boost your SSB 

talk power as much as ten times when you 


warranty protects you sue times a* long as most 
guarantees' 

Flip the bandswitch and instantly your AI.PHA 
.174 is ready to deliver QKM punting maximum 
legal (lower even on RTTY and SSTV 10 thru 
HO meter* The ultra convenient ALPHA .174 
needs no tune up in memal amateur service, 
and It's quickly set up lor MAKS or other special 
operation by simply switching to the auxiliary 
manual tune controls Put your signal on top with 

_ ALPHA POWER Contact 

V*hji ilealer. or Kay Heaton 
al ETO lor literature on all 
ALPHA'S And ask lor a copy 
of "Everything You Always 
• 4 f I Wanted to Kikxc AImhji 
• (Comparing) l inears But 
Didn't Kwjw Whom to Ask 


need it most, tor )u*l SI7*)50 l ike 
i • die ALPHA linear* VOMAX » ex 
" • | ceptlonaOy low in distortion, com 

patible with all popuLir exciter*, and 
easy to install and use 


ALPHA: Sure you can buy a cheaper linear . But I* that rru/fy what you want? 

^1 Ehrhom Technological Operations. Inc. 

PO Box 708 lndustn.il Park * Canon City. Colorado 81212 • 13031275-1613 


500 MHz 

FREQUENCY 

COUNTER 

10 Hz to 500 MHz 
± .0002% Accuracy 
30 mv Sensitivity 


• All Metal Cabinet • High Input Sensitivity 

• 8 Digit 4" Display •Automatic Dp. Placement p 

•OvenControlled Crystal (optional)• 12V D.C. Operation (optional) 
•Built in VHFUHF Prescaler •Selectible Gate Times 1 ms & 1 sec. 


ORDER NOW 
Call Toll Free 
1 800 828 7422 
Immediate Snipping 


riHiiinnra 500 mh* kit. ctr -2 sook with tcxo.$ 249.95 3 

I II I ■ILU l 11*1 500 MHz Factory Assembled CTR 2 500A . . . $349.95 ! 

^ DAVIS ELECTRONICS 636 Sheridan Dr., Tona., N.Y. 14150 716/874 5848 


□ 


More Details? CHECK-OFF Page 126 


October 1977 


95 










Apollo Products-Little Giant Trans Systems Tuner Kit - $122.50 

Designed and engineered after "Apollo” — "Little Giant" 2500X-2, for an "engineered 
performance" Trans Systems Tuner and Adaptations of the Lew McCoy Transmatch, with 
power handling at the KW plus level! 


THE SQ-AUTO KEYER 



Kit includes: 

1 200 pfd wide spaced variable 
with isolantite insulation rated 
3.000 volts 

1 200 pfd dual section parallel 
condenser isolantited 

2 finger grip pointer knobs 2 " 
diam. white indented 

1 pvc insulated shaft couplings 
'/« to */« 

3 SO-239 coax chassis connectors 
Tunes 52 ohm or 52-300-600* or 
random wires 


1 heavy inductance for 10-15-20- 
40-80 meters 

6 pvc stand offs. 4 for condensers 
and 2 for inductance 
1 HD switch for band catching 10 
thru 80 meter coverage 
1 pkg 1 2 gauge tinned round wire 
Cabinet included — Apollo “Sha¬ 
dow Boies" M Kit includes sche 
malic. Recommend parts layout 
INFO NOTE *377 OHM and **600 
OHM “Open wire spaced ladder 
line" air dielectric. 

*53 x wire diam. **84 x wire diam 
info only — not supplied. 


Apollo Products, Box 245, Vaughnsville, Ohio 45893 419-646-3495 

Subsidiary "Little Giant Antenna Labs" 


DIPOLE 

,/ANTENNA CONNECTOR 

9 ? 

^ MVE-QUE (HQ 1) dipole connector 
he* coat SO 739 socket molded into 
glass tilled plastic body to accept 
coea PL 759 plug on feedlme Drip 
cep keeps coaa liftings dry Instrur 
tion» included Guaranteed At your 
dealers or gj.95 postpaid Com 
pemon insulator* 2/9.99 

BUDWIG MFG. Co. PO Bo. 97M, Ramona. CA 92065 


THE BEVERAGE ANTENNA HANDBOOK 

Construct and operate your own Beverage An¬ 
tenna. Off fit ’.hf broadcast itn c i o *0 mftm Mj» 
pLmi lof theft band Brm.iQf 1 8-3 9-7 2 MHz * 11 " 
k'.ffrjb'f null and direction switching Ccnij.iH Theory 
• or unfit *.rr BrvtMQr and 1*C *irt *Hu" 

liter" 9 Direction i*.ten. 09 Antenna pattern* Effect of 
nt 9 «t. *. 1 * velocity. diiiribuied tosiei End termination! 
Ground tyv.tm ConitruCliO" d'.» 9 M*m Circuit diagram! 
Impedancei. Snort Bfeer.ige $5 00 poitpJ'd Soirai 
bound. >ti flat Pubi-intd b» Vic Misek A1WCR Waton 
Road, Mudion H M 03051 


ALL-MODE VHF 
amplifiers 


FOR BASE STATION & REPEATER USE 


1 


Mooa 

INPUT 

OUTPUT 

PRICE 

V70 

10 20W 

60 70W 

8298 

V71 

1 5W 

60 70W 

8329 

VI30 

25-40W 

110 130W 

8389 

VI31 

1 5W 

110-130W 

8419 

VI35 

5 10W 

110 130W 

8419 

VI80 

10 15W 

180 200W 

8525 

Universal 19" Rack Mount 

825 


ft 143-149 MHz NoTuning 
ft AM FM CW - SSB 
ft60dB Harmonics 
* Heavy Duty 

ft No Power Supply Needed 
ft Illuminated Panel Meter 
ft + 13.5V/3Amp Socket 


ft 115 or 230V AC 
*60dB Spurious 
ft Fully Protected Output 
ft Internal T/R Switch 
ftU.S Manufactured 
ft 19" Rack Panel Option 
ft Size 8-1 /2 x 13 x 7" H 


Only Iwo things are needed to put this power house on the air with your 
handy-talky or mobile transceiver: a two loot piece ol coaxial cable and a 
115 or 230 volt AC outlet That’s all You do not need anything else The 
mobile transceiver can be powered directly Irom the accessory socket 
located in the rear panel ol the RFPL amplifier It puts out -I-13 5 volts at 3 
amperes. This is sufficient lor powering most 15 watt transceivers. 





o 

DEALER INQUIRIES INVITED 

MMUnn. 


RF POWER LABS, INC. 


»» 


mi 


e lambic Sending 

• Dot and Dash Memories 

• Built-in Key 

• Regulated AC Power Supply 

• Sidetone with volume/tune con¬ 
trol. Pitch internally adj. 

e Available with Reed Relay or Tran¬ 
sistor grid block output 

• Heavy Alum, two-tone Cabinet. 


Available at your dollar or order direct 
SQ-Auto with Key $56.95 

SQ-Auto without Key $47.95 

Specify — R Reed Relay Output 
— T Transistor Grid Block 

K. E. ELECTRONICS 

2931 "F f WEST CENTRAL AVE. 
SANTA ANA, CALIF. 92704 


10's OF THOUSANDS 
OF CRYSTALS 
IN STOCK! 


H25C CASE 

SCANNER 

MONITOR 

10 7 

AMATEUR 

HAM 

\ 2 METER 

CB 

\STAN0ARD 


V 

*.$ 



POA/TR 11013 118th Place N E • Kirkland. Washington 99033 • Telephone <206>82? 1251 • TELEX No 32 104? 

LABS 


Immediete delivery on most frequencies! 

OTHERS ARE SPECIAL ORDER 

CRYSTAL BANKING SERVICE 
P.0. BOX 683 

LYNNFIELD, MASSACHUSETTS 
01940 


More Details? CHECK-OFF Page 126 











SPECSCAN-S Programmable Scanner 

.. . The ONLY Digital Scanner made for the IC-22S. It adds a whole new 
dimension to 2M FM. If any other accessory can make your IC-22S as ver¬ 
satile as the SPECSCAN-S does, Buy It! 


• Scans the entire 146-147 MHz Bend In IS kHz steps, auto¬ 
matically, or manually 

• Exclusive VARI-SCAN™ control allows lull control ol scan 
rate In tllhgr direction! 

• Full compatibility with the duplex mode. 

• Uses atate ol the arl CMOS logic. 

• Low current drain. Less than 500 mA. 

• RF Immune. Unaffected by nearby equipment and In high 
RF areas. 

• Large LED display lets you see every channel at a glance. 

• Manual mode feature lets you scan past any portion of the 
band and manually select a desired channel. 

• Can be used as a remote unit with the radio hidden under 
the seat, etc. 

• Easy Installation. Uses only one matrix position leaving the 
other 21 useable lor manual programming. 

• Automatically reads out your other 21 channels when they 
are used. 

• Plugs Into 9 pin accessory socket. 

• Adjustable scan delay feature. 

• 90 day limited warranty 


ONLY 


149 ™ 


Amateur Net 


SPECIAL PRE WIRED PRICE 

BRANO NEW 1C 22S WITH 
SPECSCAN DIGITAL SCANNER 

Both lor only $398.00 


DIGITRAN 

KEYBOARD 


12 Key 

$ 8.00 

16 Key 

$ 10.00 


LOW 

PROFILE 

YET 

ALMOST 

1/16' 

STROKE 


NEW 

MOSTEK AUTO-PATCH 
TONE GENERATOR 


This very popular Hem at the 1976 Dayton Hamven- 
tion is NOW OFFERED TO YOU at these low prices 
Incorporates the idea! "tactile leel" leaving no 
doubt that contact has been made These NEW key¬ 
boards. manufactured by THE DIGITRAN COMPANY 
are furnished with instructions lor combining 
with a MOSTEK or MOTOROLA chip and a crystal 
(plus several small components) to become a Tone 
Encoder 

12 Key (2 ol 7 Matrix) 2' x 2.7* x 5/16' $8 00 

16 Key (2ot 8 Matrix) 2 5* x 2 7* x 5/16' S10 00 


Economical DTMF generating system combines 
CMOS logic. D-to-A converters, an operational am- 
plilier and bipolar transistors on a single 1C chip 
Uses inexpensive 3 58 MHz crystal Dual tones mix 
internally Tones are 14-step synthesized sine 
waves lor low distortion Compatible with Digitran* 
keyboard Common key lunction outputs For5-10V 
Model MK 5086 interlaces to either a 2-ot 8 key¬ 
board or other electronic systems . S9.00 


See us at the Midwest ARRL Convention, Wichita, 
Kansas — October 7,8,9. 

Thanks for your great response to our 1977 Buyers Guide. The 
78 Buyers Guide will be available soon. Watch our ads to get 
your NEW BUYERS GUIDE. 


NEW! 

s 49 95 


Drake 1525EM 

Pushbutton encoding microphone Is pre-wired lor 
use with TR-33 transceiver; can be used with 
almost any FM transceiver by modifying connec 
tions No internal battery; takes 12 vDC from 
transceiver Uses state-oMhe-art 1C technology 
Reliable Digitran* keyboard. Impedance 500 
ohms Wt : 1 lb 

$49.95 met. shipping continental U S 


Model 43 

$120 + shipping 


If you have been having difficulty 
locating the Wattmeter or element just 
right for you. . . . You may have been 
looking in the wrong places. Our large 
inventory of most common elements lets 
you get what you want when you need 
it. Give us a call first for ydur BIRD 
needs. 


SPECTRONICS, INC. 

1009 GARFIELD 
OAK PARK. IL. 60304 
312848-6777 
TELEX 72:8310 


HOURS 

STORE HOURS: 

Mon-THurs 9:30-6:00, Fri. 9:30-8:00 
Sat. 9:30-3:00, Clotad Sun. A Holidays. 


More Details? CHECK-OFF Page 126 
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Watch for our supermarket bargains each month! 




V RCA High quality 

pssf “POCKET” VOM 

'•» "‘.LsJjrt • 1000 ohms per volt 

Model WV-639A. Features 
y 1 % precision, movements 

„n Jvl diode protected against 
burnout. Measures DC volts 
fbr 0-16-150-1000; AC volts 

V. 0-15-150-1000; DC current 

PlIIID \i 0- 160ma; resistance X100 0. 
A If fill llSensitivity 1000 ohms/volt 
DlllNI //AC-DC. Uses penlite cell, 
J WP ,—. / not included. Size 2 3 /s x 

\. U / S%X l s /a". Wt. 5 ozs. 

Cat. No. (10KI921 

v a*5.50 TV GAME 

w For ^ * computer games, 

and quadrophonic balanc- 
<ln Ml ing! !va X lVa X 1". With 

iII,1 1" handle, Wt. 0 ozs. 

_ W _ Cat. No.iowgaoa _ 

NOISE-CANCELLING Cuts noise of machinery. 


U|KF • Pita Virtually ell rigs, 
m 1 nt ' everywhere! 

._. Lo-impedance, freq. reap; 

300-5900 H*. With 8' 

am am coiled cord. Includes in- 
SQ.hh structions (or 100's of CBs. 
^ Wt. 20 ozs.lNe. 10N3902 

EECO 10-POSITION BCD 
THUMBWHEEL SWITCH — ^ 

1 -2-4-8 BCD encoding! sPHj^L) 

Positions labeled 0-7, F, L. 3 ' or 

(F coded for 8. L coded for $4. SI/2 

9>. White numerals on a ^wnli !l SKfl 

black background. EecD 800 

series. 1 Vs x l'/s x V2".®« 

Cat. No. 10H3846 91,47 

GE NI-CAD POWER PAKS 

AA penlite cells, ganged in 
|1 seriesl 1.26 V each cell. Re- 

chargeable! Wt. 2 oz. per 
cell.No. Calls Volts Sale 
Q10H3688 2 2.S $2.50 

0 10H3689 3 3.75 3.50 

01OH349O 4 5. 4.50 

POLY PAKS “RAMS”2102-1 PRICES 

Mew from top U.S.A. mak- a □ a. 

ers. Tested for 500 nsec. • a A a — 
speed,! Cat. No. I10H3548 . Il 1 P 'll 


POLY "P^ I 

!MgS c SUPERMARKET 

OCTOBER, 1977, HA M SPECI ALS ~~ 


MOTHERBOARD 

EDGE CONNECTOR 

106 pins (63 each side). 
Use with IMSAI & ALTAIRI 
0.125" pin ctra, goldplated 
s /a" wire wrap leads. Open 
'tfH^^^^'ends, fit wide PC boards. 
nHIB 8 OZS. Cat. No. J0H3987 


□ Cat. No. 10H3971 

'it 69.95 

Reg. $79.95 at Poly Paks! 

• 5 watts per channel x 
4 RMS, 20W total. 

• Psychedelic panel 
lighting effect. 

• Brushed aluminum 
Streamlined styling. 


8-Track' 

TAPE 

TRANSPORT 



S New! Easy to assemble! 

Uses LM340K positive volt- 
1 age regulator. Reverse leads 

i 5^j> '' for ;t «eguti\e supply. Buy 2 

^ (. , for a ± power supply! With 

I' I I transformer, regulator. PC 

•*— J board A all components. 

REGULATED W 

OWER SUPPLY 2 for Q 10M>»S« **»* 

» In 5-12-1, volts! l‘! »! □ >» 


The finest ualt we've avar o Re red. The “SYMPHONY" 

plays quad 8-track tapes is full dimension quad. Also 
feature, Matrix-Quad, derives quad sound from stereo 
record,, tape, and FM.|S6 M phono input eablea and has 
outputs for 4 speakers, jacks for “Quad tape-output", 
and terminal, for external FM antenna. Fits easily 
into wall, console, or cabinet of your own design. 

FM stereo Indicator. Pushbutton switches select stereo, 
matrix, 4D discrete, power On/Off. Bass and treble 
slide control. Additional multifunction switch select* 
AM, FM, FM-MPX, phono, tape; blue panel lights 
indicate these functions. Master slide volume control 
with Individual balance controls for each channel 
Output jacks for quad headphones. Tape deck paneL 
light indicates when a quad tape is inserted. Other 
lamps indicate the track being played. HE VAC, 

Size; 22x6x6" deep. Wt. 9 lbs. 

.—Excellent replacement or 
^ design your own quality 

f ci 1 ' .Jltape system! Automatic or 

k . . ^--y .-'•^ilmanual track selection with 

VLJd program indicator lights. 

Player shuts off automat- 

ically when tape is re- 

^1 moved. Built-in low-dislor- 

4k ■ M^ 4K bo tion preamp and wow free 
iHlIir motor. With input A output 
m girl cables. Requires external 
'' I M IIII power supply. With instruc- 

. , . • Shielded MM tiona. Size 9x6 x‘3V2". 

\). t") prmmmp | □ Wt. 4 lbs. Cat. NolOH3010 

choice $8.88 $4.95 

lew! Easy to assemble! □ 

ses LM340K positive volt- |h||a|''44 uibm 
re regulator. Reverse leads wwML 0-ww#4 I I 
>r a neguti\e supply. Buy 2 STEREO AMP 
,r a ± power supply! With ® 1 "’VT 

•ansformer. regulator. PC 9 ‘ 9 • • • ‘ or AM-FM s, 

oard A all components. phonos, tape recorders A 

omplete kit, nothing else ™° re -- 5 Wa } l ~ 2-,?. *JJJ® 

> buv. Wt 4 lbs. >nto 8 ohms, 5 % THD, AVO 

Cat. No. Volt* 90 db type. 7 6 db channel 
2 for □ 10H 3854 * separation. Supply 10-35-1 

0 ION 3857 12 VDC. With specs. 2 for 

15,95 0 10H 3858 15 Ch*- R®. 18H3447 □ $0 J 


12 “ 




ARREL KIT#,# 
HOBBY NPN POWIrV 

/transistors m&‘\ 

15 for $1.98$^ 

Factory fallouts and "off 
spec” TO-3 powers. 100% 
hobby, no opens, no shorts. 
Wt. 1 lb. Cat. No,10HI2ei7 



BARREL NIT #14 
PRECISION 

RESISTORS 

200 for ^ 
$1.98 

Marked and unmarked Vs. 

Va, 2 watts. N»noH|24i2a 


98 m October 1977 


BARREL KIT #20 
LONG LEAD DISCS 

1 %i.s£ r ^3S ) 

"auction sale". Prime, 
marked only, Long leads 

Cat. 10N 2598 100 % goot 


T#rm»: Add postage Rated: net 30 [ 

Phono : Wakefield, Mass. (617) 246-3829 i _ 
Rotall: 16-18 Del Carmine St., Wakefield, 1 U 

POLY PAKS 12L 

P.O.BOX 942 H LYNNFIELO, MA. 01940 


MINIMUM OROER —94-00 



More Details? CHECK—OFF Page 126 
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RATES Non-commercial ads 10c per 
word; commercial ads 60c per word both 
payable in advance. No cash discounts or 
agency commissions allowed. 

HAMFESTS Sponsored by non-profit 
organizations receive one free Flea Market 
ad (subject to our editing). Repeat inser¬ 
tions of hamfest ads pay the non¬ 
commercial rate. 

COPY No special layout or ar¬ 
rangements available. Material should be 
typewritten or clearly printed (not all 
capitals) and must include full name and 
address. We reserve the right to reject un¬ 
suitable copy. Ham Radio cannot check 
each advertiser and thus cannot be held 
responsible for claims made. Liability for 
correctness of material limited to cor¬ 
rected ad in next available issue. 

DEADLINE 15th of second preceding 
month. 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N.H. 03048. 


MOBILE IGNITION SHIELDING provides more range 
with no noise. Available most engines. Many other sup¬ 
pression accessories. Literature, Estes Engineering, 930 
Marine Dr., Port Angeles, WA 93862. 


GRP TRANSMATCH with Preamp for HW7 Ten-Tec. 
Send stamp for details to Peter Meacham Associates, 19 
Lorreta Road, Waltham, Mass. 02154. 


WANTED: Janel preamps 432 pc/144 pb (W6RQZ), 1330 
Curtis St., Berkeley, CA 94702. 


TECH MANUALS for Govt, surplus gear — $6.50 each: 
SP-600JX, URM-25D, OS-8A/U, TS-173/UR. Thousands 
more available. Send 50c (coin) for 22-page list. W3IHD, 
7218 Roanne Drive, Washington, DC 20021. 


MAGAZINES — Ham Radio 1968 through 1974. QST 1968 
through 1974. Will ship to best offer. Otto Cordray, P.O. 
Box 242, Caldwell, Texas 77836. 


DISCOUNTS — KLM, Larsen, Brimstone, Stereo 
Systems, Police Monitors, etc. Catalog available. 
BankAmericard & Mastercharge. 201-962-4695 Narwid 
Electronics, 61 Bellot Road, Ringwood, N.J. 
07456. 


WANTED — Panadapter and inexpensive Oscilloscope. 
Also all kinds of radio and electronics magazines and 
service literature for library. New or old. Donald 
Erickson, 6059-L Essex, Riverside, California 92504. 
714-687-5910. 


CANADIANS 1,000,000 surplus parts. Bargains 
galore. Free catalog. Etco-HR. Box 741, Montreal, 
H3c 2v2. 


PORTA PAK the accessory that makes your mobile real¬ 
ly portable. $67.50 and $88.00. Dealer inquires in¬ 
vited. P.O. Box 67, Somers, Wise. 53171. 


COLLECTOR ITEMS: Collins 75A2, sn183; 32V2, sn2450, 
both operational, both for $135.00. ALSO: Galaxy Vmark 
2, SC-35 speaker, AC-35, DC-35 supplies. Complete for 
$295.00. K0USC; 1014 East 22nd, Hutchinson, Kansas 
67501. 


RADIO MUSEUM now open. Free Admission. 15,000 
pieces of equipment from 1850 telegraph instruments to 
amateur and commercial transmitters of the 1920’s. 
Amateur station W2AN. Write for information. Antique 
Wireless Assn., Main St., Holcomb, N. Y. 14469. 


WANTED: IC-22S, Atlas 180/210 or Digital Multimeter. To 
trade or sell; Midland 13-500, Eumlg Zoom Lens TV 
Camera — both new, with warranty. W6DOM, 6017 
Majorca Ct„ San Jose, California 95120. (408) 997-0132. 


QSL — BROWNIE W3CJI — 3035B Lehigh, Allentown, 
Pa. 18103. Samples with cut catalog 50b. 


TRAVEL PAK QSL KIT — Send call and 25b; receive your 
call sample kit in return. Samco, Box 203, Wynantskill, 
N.Y. 12198. 


BUY-SELL-TRADE write for free mailer. Give name, 
address and call letters. Complete stock of major brands 
new and reconditioned equipment. Call for best deals. 
We buy Collins — Drake-Swan etc. SSB & FM, 
Associated Radio, 8012 Conser, Overland Park, Kansas 
66204.913-381-5901. 


STOP LOOKING Fora good deal on amateur radio equip¬ 
ment — you’ve found it here — at your amateur radio 
headquarters in the heart of the Midwest. We are factory- 
authorized dealers for Kenwood, Drake, Collins, ICOM, 
Ten-Tec, Atlas, Regency, Tempo, Swan, Midland, Alpha, 
Standard, Dentron, Hy-Gain, Mosley, Cushcraft, and 
CDE, plus accessories. Thousands of thrifty hams from 
coast to coast already know us and we invite you to join 
them by writing or calling us today for our low quote and 
trying our personal and friendly Hoosier service. 
HOOSIER ELECTRONICS, P. O. Box 2001, Terre Haute, 
Indiana 47802. (812)-238-1456. 


PC BOARDS prescaler — $3.00 — HR Dec. 1975 
Capacitor Checker — $3.50 — April 1975. Glass, Plated, 
Drilled, Instructions. RTC Electronics, Box 2514, Lin¬ 
coln, Nebraska 68512. 


MOTOROLA HT220, HT200, and Pageboy service and 
modifications performed at reasonable rates. WA4FRV 
(804) 320-4439, evenings. 


WANTED: SX-146 S-meter. T.E. Coates, W3HHB, 14303 
Barkwood Drive, Rockville, MD. 20853. 


RECONDITIONED TEST EQUIPMENT for sale. Catalog 
$.50. Walter, 2697 Nickel, San Pablo, Ca. 94806. 


MOTOROLA — Hi Band Pager — NH03BNC1107BO 
w/charger $120.00; UHF Pager - #HO4BNC1103AO 
w/charger $120.00; Mocom 30 VHF D33 CMT 3100 AM 
$125.00; HT200 VHF $150.00. J. Stephens K6UZP — 
714-298-7832. 


Foreign Subscription Agents 
for Ham Radio Magazine 

Ham Radio Austria 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio Holland 

MRL Ectronlcs 

Postbus 88 

NL-2204 Delft 

Holland 

Ham Radio Belgium 
Stereohouse 
Brusselsesteenweg 416 

0-9218 Gent 

Belgium 

Ham Radio Italy 

STE.Via Manlago 15 

1-201 34 Milano 

Italy 

Ham Radio Canada 

Box 114, Goderich 

Ontario, Canada N7A 3Y5 

Ham Radio Europe 

Box 444 

S-194 04 Upplands Vasby 
Sweden 

Ham Radio Switzerland 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Ham Radio France 

Christlane Michel 

F-89117 Parly 

France 

Ham Radio UK 

P.O. Box 63, Harrow 
Middlesex HA36HS, 

England 

Ham Radio Germany 

Karin Ueber 

Postfach 2454 

D-7850 Loerrach 

West Germany 

Holland Radio 

143Greenway 

Greenside, Johannesburg 
Republic of South Africa 


FOR SALE — Clegg FM-DX with touch-tone pad. 
$450.00; EC-175 Regency frequency counter (LED) 175- 
MHz - XTAL oven $375.00; HAL ST-6 (RTTY) 
demodulator/keyer $350.00. Bob Goodman, P.O. Box 
452, Alexandria. LA 71301 - phone (318) 640-1466. 


UHF REPEATER, Vhf engineering strips, H.D. Power 
Supply, Phelps Dodge 638 duplexer, 2' Bud cabinet. 
COMPLETE, VERY CLEAN, WORKS PERFECTLY. 
$475,000 firm. WR6BAL77, 424 E. El Camino Dr., Phoenix, 
Arizona 85020, (602) 944-0528 


WANTED: Schematics, Manual or any information on 
Morrow Twins. Also need dial but will buy whole unit. 
356 E. 9th N„ Logan, VT. 84321 WB7O0A. 


UHF MOTOROLA MOTRAC U64LHT, 4 freq., Trunk 
mount, PC, dimmer head, with 446/446 plus 3 sets of 
elements included. VERY CLEAN, $375.00, WB6PBN/7, 
424 E. El Camino Dr., Phoenix, Arizona 85020. 


HEATHKIT HX-10 XMTR, SSB, CW, TTY, AM. 280 PEP. 
$75.00. Shipping wt. 92 lbs. T.A. Carr, 452 Highland Ave., 
San Mateo, CA 94401. 


HEATH KITS BUILT — 20 years experience. Write for 
details. K4TO, 1207 Monte Sano, Huntsville, AL 35801. 


NEW NEW 
NEW 

Exciting Products 

DATA SIGNAL 

AND 

DIGITRAN KEYBOARDS 


Style A 


Style B 



Style C 


oooo 

OOOG 

OOOO 


2(4" * 3" 134" * 2(4" 2(4" x 134" 


Style F 



Style G 


u u fcj a 
a n u n 


Style D 


O0O® 
0 0 0 ( 2 ) 
000(3) 
OOQ@ 


2(4" x 2(4" 2" x 2 11/16" 2(4 " x 2 11/16" 

SUB-MINIATURE 
TOUCH TONE ENCODERS 

MODEL SME — Smallest available Touch 
Tone Encoder. Thin, only ,05" thick, key¬ 
board mounts directly to front of hand¬ 
held portable, while sub-miniature tone 
module fits inside. This keyboard allows 
use of battery chargers. Price $34.50, with 
your choice of keyboards. 

MODEL DTM — Completely self-contained 
miniature encoder for hand-held port¬ 
ables. Only 5/16" thick. Three wire con¬ 
nection. Automatic PTT keying optional. 
With your choice of keyboards. Price: 
DTM - $49.50, DTM/PTT - $59.50. 

TOUCH TONE ENCODER 
WITH AUTOMATIC DIALER 

MODEL 204 — Completely self-contained 
12-digit Touch Tone Encoder with one 
automatic telephone number. Only 5/16" 
thick, for use on hand-held portables. 
Price $89.50 with your choice of keyboard. 

MODEL 205 — 16-digit keyboard allows 
for 12-digit manual encoding with auto¬ 
matic pushbutton keying of up to four 
telephone numbers. For hand-held port¬ 
able operation. Price $109.50. Styles D 
and G keyboards only. 

DO-IT-YOURSELF KITS 

Or, if you prefer, all components neces¬ 
sary to build your own encoder may be 
purchased “ala carte”. 

Your choice of any keyboard.$8.50 

Digital T.T. Encoder 1C 14410 .$9.50 

1 MHz ULTRA SMALL Crystal .$5.95 

P. C. Board 0.8" x 1.2" and all resistors 
and capacitors . $3.50 


ds 


DATA SIGNAL, INC. 

2403 Commerce Lane 
Albany, GA 31707 
912-883-4703 


More Details? CHECK-OFF Page 126 
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250 MHz... ONLY $129 95 


STOP! Don’t order that counter 
Kit until you see what EEB has come 
up with. 

The NEW B & K 1827. 30 MHz 
counter (assembled and tested), a 
famous pre-scaler kit, hardware and 
complete instructions to result in 
250 MHz Counter. ALL FOR $129.95 
postpaid! 

* n ^ 


Model 1827 

• 30 MHz reading guaranteed. SO MHz typical 

• Full 6-digil display with range switch allows 
8-digit accuracy. 

• 1Hz resolution — even at 30 MHz and beyond. 

• Completely portable for use anywhere. 

• Exclusive battery saver features auto-shutoff of 
display to reduce battery drain. 

• Operates on AA size batteries, AC with optional 
charger/adapter or 12VDC with optional power 
cord/adapter 

• SPECS 

FREQUENCY CHARACTERISTICS 
Range 100Hz to 30 MHz (guaranteed); 50 MHz 
typical. Accuracy; ± 1 count. Resolution: 1 
PPM of a 6 digit scale. 

INPUT CHARACTERISTICS 
Impedance: 10 KU minimum. Connector. RCA 
Phono Smewave Sensitivity: lOOmV RMS; 200 
kHz- 30MHz 200mV RMS; 100Hz 200kHz 
INTERNAL TIME BASE CHARACTERISTICS 
(25* C). 

Frequency and Type: 4.0MHz crystal oscillator. 
Setability: ±0.25 PPM (± 1Hz) Temperature 
Stability: Better than ±0.001*'* (i.e. ± 10 
PPM) from 0-50*C ambient 

Model 1827 only $119.95 

Prescaler Kit 22.50 

Misc. A Instructions 12.5 0 

$154.95 

YOU PAY ONLY $129.95 

AC Charger and NICADS $31.00 

Test Antenna (BNC) $4.00 


iv,..: 


A Serviceman's Small Oscilloscope 
with Big, Big Performance and a 
Low, Low Price. The Model MS-15 
by Non-Linear Systems, Inc. 
FEATURES 

• 15 megahertz bandwidth 

• External and internal trigger. 

• Time Base — 0.1 microseconds to 0.5 Sec/div 
— 21 settings 

• Battery or line operation. 

• Size 2.7"H x 6.4'W x 7.5*0 

• Automatic and line sync modes. 

• Power consumption less than 15W 

• Vertical Gain - 0.01 to 50 volts/div 12 settings. 

• Weight is only 3 pounds 


$289.00 


- > 


EEB DOES, and here's why . . . 

• We pay the AIR FREIGHT on all 
prepaid or credit card orders. 

• Call our order desk collect: 
703-938-3511. 

• We stock in depth: Bird 43 
Thruline, All Table 1 elements, 
CC-1 & EC-1 cases. 


$ 120.00 


AUTHORIZED BIRD DISTRIBUTOR 

^ All Prepaid & Charge Orders ^ 
gQ Shipped NO CHARGE To You 

Sales tax 4% to Virginia residents only 


flea market 


SWAN TV2 B two meter transverter $200 K3RYL 
215-691 0669 

TRANSMITTING TUBES, HV and filament xfmrs. rotary 
inductors, transmitting capacitors Send stamp for flyer 
T S Marmich Electronics. 102 Bell St . Weirion. W Va 
26062 

OLD OSTs WANTED Motorola HT100 wanted, state ash 
ing prices For sale or trade Life Library of Photography, 
other photo literature Al Blank. W1BL 727 Pine St . 
Bristol. CT 06010 

YOUR CALL on a Bumper Sticker Red letters on White 
or Black $1 25 postpaid R Schweizer. Box 4675. 
Margate. Florida 33063 

TELETYPE EQUIPMENT lor beginners and experienced 
operators RTTY machines, parts, supplies Beginner's 
special Model 15 Printer and demodulator $139 00 
Dozen black ribbons $6 50. case 40 rolls 11/16 pert tape 
$17 50 FOB Atlantic Surplus Sales 3730 Nautilus Ave 
Brooklyn N Y 11224 Tel (212)372-0349 

COLLINS 75S-3 $360 — Nems Clarke Rcvr 15o1. $180 
Skysweep Rcvr $60 — all books WA2EUS. 110 
Lafayette St Copiague. NY 11726 

MOBILE BONDING STRAPS under 50« each Literature 
Estes Engineering. 930 Marine Drive. Port Angeles. 
Wash 98362 

OSL FORWARDING SERVICE - 30 cards per dollar 
Write OSL Express. 30 Lockwood Lane. West Chester, 
PA 19380 _ 

FERRITE BEADS: w/specitication and application sheet 
1(V$1 00 Assorted PC pots 5/$l 00 Miniature mica trim¬ 
mers. 3-40 pf 5/$l 00 Postpaid Includes latest catalog 
Stamp for catalog alone CPO Surplus. Box 189 Brain¬ 
tree MA 02184 

FREE catalog Solar Cells Nicads Kits. Calculators. 
Digital Watch Modules Ultrasonics. Strobes LEDs. 
Transistors. ICs Unique Components Chaney's. Box 
27038. Denver Colo 80227 

THE ••CADILLAC" of OSL sf New' Samples $1 00 
(Refundable) — MAC'S SHACK Box #1171 D Garland 
Texas 75040 

CASH for any Collins unit. 618T 490T modules, parts 
accessories Air Ground Eleclromcs, P_0 Box 416 Kear 
ny. NJ Q7Q32---- 

MODERN CODE PRACTICE. D22wpm on four 60 min 
casseties. $10 Royal. P O Box 2174. Sandusky. Ohio 
44870 

FOR SALE: 6 pole 250 Hz crystal filter for FT101 FR101 
— $41 Koichi Kawai JA2UEO Denden Tomioka 
1 A506.2154. Sugita lsogo-ku. Yokohama 235. Japan 

EXCLUSIVELY HAM TELETYPE 23rd year. RTTY Journal 
articles, news DX. VHF. classified ads Sample 35< 
$3 50 per year 1155 Arden Drive. Encinitas. Calif 92024 

FIGHT TVI with the RSO Low Pass Filter For brochure 
write Taylor Communications Manufacturing Company. 
Box 126 Agmcourt. Ontario. Canada MIS 3B4 

RUBBER STAMP. name/call/QTH $2 50 ppd (CA 
residents add taxi LWM Press. Box 22161. San Diego. 
CA 92122 _ 

COMPUTER HOBBYISTS - Classified advertising 
newsletter Ads. New Products, etc Every 3 wks — 
Since Jan 76 $3 75/year Free Sample ON LINE. 24695 
Santa Cruz Hwy . Los Gatos. CA 95030 

TELETYPEWRITER PARTS, gears, manuals, supplies, 
tape, toroids SASE list Typetromcs. Box 8873. Ft 
Lauderdale. FL 33310 Buy parts, late machines 

TEKTRONIX 7000 senes plug ms Late eng models 
Work like new 7A22 2 $250 7B70 2 $350 7B71 Q $350 
Walt Williams. 1901 SEM Inter #76. Hillsboro. OR 97123 

LET LaRue BE YOUR VHF GURU! Factory authorized 
dealer tor ICOM. Regency. Standard. Cushcraft and CES 
Touch-Tone pads Antenna Specialists 2-meter 5/8 wave 
mobile antennas in stock Bomar 2 meter crystals lor the 
above radios on most standard ARRL repeater frequen 
cies $4 50 each postpaid Mastercharge and Bank 
Amencard accepted For the greatest deal call or write 
LaRue Electronics. 1112 Grandview St. Scranton. Penn 
sylvama 18509 (717)343-2124 

FOR SALE: Brand new boxed advanced coax relays 
6 12 24 100VDC 117VAC $15 00 with aux contacts. 
$12 00 each without Antique R R Sounders (new) $50 00 
each — have four Add $1 00 for shipping 



POPULAR TOROID 
ASSORTMENT 


ONLY $9.95 

« >’ . Ill ($15.00 Value) 

i yW !l | Ijlplpl, We Stock a Com- 

kSfESlrfetratffcllflf plete Line of p0 * 

WlEv [|£| dertd Iron and Fer- 

r rite Products. 

FOR CONVENIENCE AND LOWER COST. 
ASSORTMENT INCLUDES: 2 pcs. each, 
T25-2, T25-6, T37-2, T37-6, T37-10, T37-12. 
T5O-10, T 50-12, T68-10. T-BO-2, T80-6. 
T-94-2. 3 pcs. each. T50-2, T50-3, T50-8, 
T68-2. T68-3. T68-6 AND CONVENIENT 
STORAGE BOX AND SPEC SHEETS. 

FERRITE BEAD ASSORTMENT 

Includes convenient plastic storage box and one 
dozen each of FB43-101. FB43-801, FB64-101, 
FB64-801, FB73-101 and FB73-801 plus new 
spec sheets. Value $7.50 for $6.95. 

NOW IN STOCK 

Transmitting Variables — Roller Inductors — 
Counter Dials — Air Wound Coils — Couplings 
— Knobs — Receiving Variables — Toroids — , 
R. F. Chokes — Coil Forms and more from Mil- 
len > E. F Johnson « Barker & Williamson • JW 
Miller - Hammarlund. Send First Class Stamp for 
Flyer. Add $2.00 to each order for shipping and 
handling Prices subject to change 


PRE-AMP 




HIGH GAIN • LOW NOISE 

35dB power gain, 2.5-3.0 dB N.F, at 150 
MHz 2 stage. R F. protected, dual gate 
MOSFETS. Manual gain control and pro¬ 
vision for AGC. 4%* x 1%* x alum¬ 

inum case with power switch and choice 
of BNC or RCA phono connectors (be 
sure to specify). Available factory tuned 
to the frequency of your choice from 5 
MHz to 250 MHz with approximately 3% 
bandwidth. Up to 10% B.W available on 
special order. 

N. Y. State residents add sales tax. 

Model 201 price: 5-250 MHz $29.95 


196-23 JAMAICA AVE. 
HOLLIS, N. Y. 11423 


100 Q October 1977 


More Details? CHECK-OFF Page 126 
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Tlmeband 6^/mmuj 
— Watches — 

Mm's A Ladies 

• Solid Slate 

• Displays hour, minute 
second, month & day 

• Free set of replacement 
batteries 

• Choose LED or ICO styles 

• One year factory warranty 



WIRE WRAP CENTER 


_ HOBBY-WRAP TOOL-BW-630 


S34.95 


• ftanery Operated (Sue C) 

• Weighs ONLY 11 Ounces 

• Wrap* 30 AWG Wire ontr 
Standard DIP Sockets ( 025 men) 

i Complete with Omit m tut and sleeve 


CHANNEL F • Freeze Action • Speed Option 

- • Automatic tone and scorekeepmg 

|J • Battery free AC operation 

^4 CO QC • Dual controls wdh 8 way actaw 

Jn I JJ3 • Boat m Pro Hockey and Tenns games 

^ • Easy hook up on any BAN or Color TV 

. factory warranty 

annel F — additional cartndges - $17 95 ea. 

* Oft4 Spehri (1 or 7 piaiwn) 

MU — t* tec lot SnoohnQ GMery 0015 Drag ttn* (1 or 7 pleykal 

OuftC'i Ooodw Doodw oatS Sowwr <7 0670 Man i? playgril 

M12 0«*rt Fot.'Shoowig Gaawy Ottl - M«0« *um(wr5 icomptew *>0*) 0«77 - BuiCu* (7 playwi) 


$159.95 


DISCRETE LEDS 


ip»l *57* <M4 

4*1 Its?* Oft* 1 

* V *C57* 

4t< C57* 0>4ft«t 

451 if 57* CW 


WIRE-WRAP KIT — WK-2-W 

WRAP • STRIP • UNWRAP ® 

• Tool lor X AWG Wire 

• Rod or 50 Ft While or Blue X AWG Wire 1 

• 50 pcs each 1 2 3" A 4 lengths 
pre stripped wire 

$11.95 


„ ^ WIRE WRAP TOOL WSU-30 

^ WRAP • STRIP • LIN WRAP J5 *5 

WIRE WRAP WIRE — 30 AWG 

25ft rr*n $1 25 50ft $t 95 I00f1$?95 lOOOftSlSOO 
SPECIFY COLOR - White YeMow Red Green Blue Black 


WIRE OISPENSER - WD-30 

• 50 ft roll X AWG KYHAR wire wrap wire $3.45 ea. 

• Cuts wire to desired length 

■ Strips ! of insulation Specify - Blue Yellow White Red 


IffjpfHClSm t 


New 

3V?-Digit Portable DMM 


DISPLAY LEDS 



5062-7300 Series — Multi-Digit 

• W ht • Common Cathode R«d 

• 3-Svolts<« 5mds/second _ ^ 7** 


•w an* •*> 3ii3*1741 _ __ 7 0 m* S re 69 

0- 0 i Ml 7 •*•«•*« «* | • ‘ MonoKhC JDv( M 79 
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CORNER 


50 PCS. RESISTOR ASSORTMENTS $1.75 PER ASST. 
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ASST. 8R Includes Resistor Assortments 1-7 (350 PCS ) $10.95 ea. 
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MADISON 

SUPER STATION BUYS 

OMNI-J 2 -meter mobile or 
portable antenna. '" thread, 5-riB gain 
gain over conventional -wave 
mobile whip antenna). $29.95; 220-MHz 
$27.95. Guaranteed results 
ANTENNA SPECIALISTS VHP antenna line. 
Write Don for catalog and quote. 

PREMAX 4-foot ground rod plus clamp 

$4.50 

MIDLAND 23-13G dual meter reads SWR 
and relative power. Handles 1 kW from 
3 1 GO MH;. $21.95 

YAESU FT-101EE Hy Gain 18AVT/WB 

vertical antenna $649,00 

YAESU FT-101EX Hy Gain 18AVT/WB 

vertical antenna $589.00 

HY GAIN 18AVT/WB 100 feet RG8 
con* $100.00 

HY GAIN 18V vertical $19.95 

Model 214 2m Yagi $21.50 

Hy-Gain 2BDQ Dipole $39.95 

VHE SPECIALS: Kenwood TS-700A List . . . 
$599 Call for quote 

KLM: Antennas, Linears, Accessories All 
In Stock 

FREE balun w/2 meter base antenna. 
JANEL PREAMPS: In Stock. Technical 
Books (ARRL, Sams, Tab, RCA, T.I., etc.) 
HAM X ROTOR (New Model) Turns 28 sq. 
It of antenna List . . . $325 Order Now 
Your Price $289 
COE Big Talk Rotor $79.00 

CDE HAM II $129.00 

BIRO 43 WATTMETERS plus slugs in stock. 
SWAN METERS: WM 5200 VHF Wattmeter 
$49.95; SWR 1A $21.95 
TELEX HEADSETS: In Stock 
CETRON 572B $24.95 ea. 

ADEL nibbling tool, $6.45; punch $3.50 
CABLE 5/32 , b-stmnd, soft drawn guy 
(.ibm for mast oi light tower, 3' foot. 
BELDEN COAX CABLE: 8237 RG8 19/ ft. 
c.,'1'1 RGS foam 23* ft., 8448 8-wire rotor 
i dr o 14. ft., H’ 1 1 > /. ohm kw twinlead 
$19 100 ft., X'V* t'.if) ohm kw twinlead 
$12/100 ft., A 11 •phenol PL.-2 , >9 59. , UG175 
,i:t, 1111 <*. 19, , PI 258 iibl female $1.00. 
NYLON CORD 5000 ft per roll $15.00 
BELDEN 14 gauge copper stranded anten¬ 
na woe $5.00/100 ft. 

RG8 foam Xtra-Flex coax, 100'.', Braid 
■•Mvooige. 23, ft. 

72 gauge plastic covered ant. wire for 
i, no Wire, rad i,i Is $3.50/1000 ft. 

KESTER SOLDER l lb. 60 40. .062 $6.50 

Leader — Amateur Test Lquip. - 10' . 

oft list. 

Mallory 7.5A 1000PIV epoxy diode 19, ea. 

CALL FOR QUOTES ON: 
YAESU FT301D, FT301, KEN 
WOOD TS520S, TS820S, 
TS600A, TR7400A, FT101E, 
TEMPO 2020 & ETO ALPHA. 
ALL IN SEALED CARTONS. 
CALL FOR QUOTES ON ITEMS 
NOT LISTED. 

CALL FOR FAST QUOTE, OR WRITE AND 
INCLUDE TELEPHONE NUMBER. IF WE 
HAVE YOUR BARGAIN, WE’LL CALL YOU 
PREPAID. 

TERMS: All prices FOB Houston. Prices subject 
to .:liai)cji' Without notice. All Items Guaranteed. 
Some items uibject to prior sale. Send letterhead 
for Amateur dealers price hst. Texas residents add 
5°o tax. Please add postage estimate, excess 
refunded. 

MADISON 

ELECTRONICS SUPPLY, INC. 

1508 McKlNNEY HOUSTON, TEXAS 77002 
713/658-0268 Nites 713/497-5683 


flea market 


VERY in-ter-est-ing! Next 4 issues $1 ‘‘Ham Trader 
Yellow Sheets,” Sycamore, IL 60178. 


POWER SUPPLIES — Brand New 2.5 amp. Less 
regulator circuit. You add. With circuit plans. $13 PP. 
Telstar Ent., E, 16109 Longfellow, Spokane, WA 99216. 

Z^fHE VIDEO AMATEUR is a new publication of, by and for 
/ the video enthusiast. Look to us tor service tips, 
!’ modifications, bargains on video gear and a wide ex- 

\ change of products and information. Send for a free 
^--scopy to P.O. Box 250, Coyote, CA 95013. 


BUY-SELL-TRADE. Write for free mailer. Give name, ad¬ 
dress and call letters. Complete stock of major brands 
new and reconditioned equipment. Call for best deals. 
We buy Collins-Drake-Swan etc. SSB & FM. Associated 
Radio, 8012 Conser, Overland Park, Kansas 66204. 
913-381-5901 


LET’S TRADE. I have new HORNET ANTENNAS. 6-10-15 
& 20 meter beams; 10 to 80 element 2-meter antenna 
systems; stacking kits, antenna hardware, etc. I need 
good clean transmitters, receivers, transceivers, test 
equipment. Jack W5AJZ, Box 880, Duncan, OK 73533. 


R-4C, FL-6000, FL-1500, FL-500, FL-250, 4-NB noise 
blanker, 12 xtals and MS-4 speaker $650.00; T-4XC, AC-4 
power supply, two xtals $550.00; MN-4 matching network 
with Waters 384 dummy load $130.00; SB-610 monitor 
scope $100.00; SB-620 scanalyzer $120.00; SB-630 sta¬ 
tion console $75.00; SB-650 Freq. Disp. $150.00; Astatic 
T-UG8 transistorized stand with Astatic 77L dynamic car- 
dioid microphone $75.00; Brown CTL-A paddle and key 
$25.00; Everything above mint $1750.00; Ralph Conner, 
WA30BW, 149 Gladstone St., Phila., PA 19148. Phone 
215-HO 2-9293. 


SEVERAL NEW COAXIAL RELAYS, 12 Vdc, leads, use 
favorite connectors, $5; Three new regulated, variable, 
12 Vdc 5A power supplies, $20 each FOB. List shack 
cleanup SASE. W4API, Box 4095, Arlington, Virginia 
22204. 


Coming Events 

THE FOUNDATION FOR AMATEUR RADIO annual 
Hamfest at the Gaithersburg Fairgrounds, Gaithersburg, 
MD., Sunday, October 23rd, 1977. Large flea market, food 
service, exhibits, ladies events, supervised children’s 
program, and many prizes. Main events are all indoors. 
Picnic grounds, free parking; will be held rain or shine; 
participation fee is $2.00; sales space for flea market 
$5.00 first-come basis; commercial exhibitors $10.00, 
pre-registration required prior to October 20th; nearby 
motel rooms available. For information write or call 
Hugh Turnbull, W3ABC, 6903 Rhode Island Avenue, Col¬ 
lege Park, MD. 20740; telephone (301)927-1797. 


WESTERN MICHIGAN UNIVERSITY will hold its 23rd an¬ 
nual VHF Conference, November 19, 1977. Contact Dr. 
Glade Wilcox, W9UHF/8, Dept, of Electrical Eng., WMU 
Kalamazoo, Michigan 49008. 


“GREATER LOUISVILLE HAMFEST Sunday Sept. 25, 
1977. Kentucky Fair and Exposition Center, West Wing 
Pavilion. Indoor exhibitors area. Indoor and Outdoor 
Flea Market. Admission $2.00. Vendors, admission plus 
$2 indoors space or $1 outdoors space. For further info, 
or hotel, motel or camping reservations contact K4GOU, 
Denny Schnurr, 2415 Concord Dr., Louisville, KY 40217, 
phone #(502) 634-0619.” 


REPEATER ASSOCIATION DOWNRIVER AMATEUR 
RADIO Swap & Shop Hamfest — October 16, 1977 9 AM 
to 3 PM at Kennedy High School, Northline Road (East of 
US 24) Taylor Michigan. Talk in on 147.93/33 - .52 and .94 
simplex. Door prizes, food, fun. Admission $2 — YLs 
free. For information; RADAR, Inc., Box 1023, Southgate, 
Ml 48195. 


HAMFEST Lima, Ohio, October 9. The Northwest Ohio 
ARC 3rd annual hamfest at the Allen Country Fair¬ 
grounds. Two large buildings, tables and table space 
available. Dealers welcome. For information and reserva¬ 
tions write: N.O.A.R.C., P.O. Box 211, Lima, Ohio 45802. 
Phone 640-1433 or 991 -2716. 


AMSAT annual meeting Saturday, October 8,1977 at the 
Goddard Space Flight Center Employees Recreation 
Center In Greenbelt, MD. Everyone invited. The after¬ 
noon of technical and general interest talks has been 
greatly expanded and will begin at 1 P.M. The meeting 
location is easily accessible by major highways, and 
parking is at the door. For a map and a list of talks please 
send an SASE to AMSAT, Box 27, Washington, DC 
20044. 


ALDELCO SEMI-CONDUCTOR SUPERMARKET 
RF DEVICES 


2N3376 3W 400 MHz. 

.5.50 

2N6080 4W 175 MHz. 

.5.40 

2N3866 1W 400 MHz. 

.1.15 

2N6081 15W 175 MHz... 

.8.45 

2N5589 3W 175 MHz. 

.4.75 

2N6082 25W 175 MHz... 

...10.95 

2N5590 10W 175 MHz... 

.7.80 

2N6083 30W 175 MHz... 

...12.30 

2N5591 25W 175 MHz... 

...10.95 

2N6084 40W 175 MHz ... 

...16.30 

2SC517. 




2SC1226.. 

1.25 

2N4427. 

.1.35 

2SC1306. 

.4.30 

2NS109. 

.2.05 


NOW NEW IMPROVED DIGITAL ALARM CLOCK KIT Hours • 
Minutes • Seconds displayed on six BIG 0.5 Fairchild 7 Segment 
Oisplay LEDS. 12-hour format 24-hour alarm with snooze feature, 
plus elapsed time indicator and freeze feature. Eight pages of 
pictorials and instructions. NEW on-board power transformer and 
circuitry for optional time base with simulated wood grain cabinet 

$23.95 

12/24 Hour Clock Kit Six big .5 LEDS freeze feature with simulated 
wood cabinet. $23.95 

COMBINATION DIGITAL CLOCK AND FREQUENCY COUNTER 

KIT 6 digit 40 MHz counter ANO 12-24 hour clock kit. Battery 
operated with 110V charger. 

a AA Nlcja bittarlo not Included. 

2" x 4-1/4” X 6” cabinet. ONLY $99.95 

Assembled unit complete for $139.95 

VARIABLE POWER SUPPLY KITS - 600 Ma, 515 VDC $6.96 
12 28 VDC $6.95 7S cants par unit shipping 

NOW! 

Dual Digital 
12-24 hour clock kit 

MODEL ALDS: 

Six big .5 display LEDs in an attractive black plastic cabinet with a 
red front filter. Great for a ham or broadcast station. Set one clock 
to GMT the other to local time. Or have a 24 hour format on one 
clock and 12 hour on the other. Freeze feature lets the dock be set 
to the second. Each clock is controlled separately. Cabinet measures 
TU" x 4’/«" x 9%". Complete Kit $44.95. 

We have 7400 series ICs send stamp for catalog. 

Add 5% for shipping. Min. order $10.00. Out of USA send Certified 
Check or Money Order. Include postage. 



1E01B® 


2281H Babylon Tnpk., Merrick, NY 11566 
(516) 378 4555 


TEST EQUIPMENT 

All equipment listed is operational and un 
conditionally guaranteed Money back if not 
satisfied — equipment being returned must be 
shipped prepaid. Include check or money order 
with order. Prices include UPS or motor freight 
charges. 


BOONTON 190A Q mtr 30 200mHz ... $425 
BOONTON 202E AM FM Sig gen 

54 216mHz .425 

DEI TD(J-4 30mHz video display.55 

GR1001A LF sig gen 5kHz 50mHz .385 

HP100ER Freq stand .05 parts/mil 

Outputs 10,100Hz; 1,100,100kHz .155 

HP160B(USAA105) 15mHz scope with 

reg horiz, dual trace vert plugs .375 

HP166B(Mil)Delay sweep for above .. 130 
H P170A1USAA140) 30mHz scope with 

reg horiz, dual trace vert plugs .475 

HPI75A 50mHz scope with reg 

horiz, dual trace vert plugs .565 

HP185A Sampling scope to 1 gHz 

186B xstr rise time plug.585 

HP202B LF Osc ,5Hz-50kHz lOv out.75 

HP205AG Lab audio gen ,02-20kHz .... 195 

HP212A Pulse gen .06 5kHzPRR .65 

HP524D Freq counter basic range 
10Hz lOmHzextendsw/plug-ins .... 195 
HP540B Trans osc to 12.4gHz for 

use w/HP524-tyoe counters . 145 

HP616Siggen 1.8 4gHz FM CW .365 

HP686 Sweep gen 8.2 12.4gHz sweep 

range 4.4mHz-4.4gHz.495 

HP803A VHF Ant bridge 50 500mHz ... 135 
SOLITRON 200A SCR tester — all 

functions w/scope output . 135 

Tekl81 Time mark scope calib.55 

Tekl90 Sig genfeonst ampl) 50mHz ... 125 
Tek536 llmHz X Y scope — uses 

two letter-series plug ins .295 

Tek565 Dual beam lOmHz scope 

less plug-ins (3 series).625 

TS505 Std VTVM (rf 500mHz).65 

For complete list of all lest equipment 
send stamped, self addressed envelope 


GRAY Electronics 

P.O.Box 941, Monroe, Mich. 48161 

Specializing in used test equipment. 
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CHOOSE ONE OF THESE 
TWO GREAT 2-METER FM TRANSCEIVERS. 

BOTH SYNTHESIZED FOR STANDARD 
AND "ODD-BALL” REPEATER SPLITS! 


Model FM-28 Check these outstanding features: 
Fully-synthesized from 144 to 148 MHz in 5 KHz steps. 
Bright six-digit frequency display. Supplied 
with simplex, plus 600 and minus 600 KHz 
offsets. Up to two additional "non-standard'' 
offsets available. Clean 25 watt transmitter. 

0.25 UV receiver with helical front end. Modu¬ 
lar construction. All solid state. Complete with 
base station and mobile mounts, hardware. 

DC cable, microphone and manual. 

Introductory priced at only $359.95. 


Modal FM-DX Compare the specifications of this 
unchallenged performer: 40 watt transmitter output. 
Extended frequency coverage from 143.5 to 148.5 MHz to 
facilitate MARS and CAR Supplied with simplex, plus 600 
and minus 600 KHz offsets. Up to three additional "non- 
standard' offsets available. LED frequency display. 
Selective, single conversion receiver. Rugged extruded 
chassis and modular construction will withstand the most 
severe environment Engineered and built in USA. Shipped 
with mobile mounting hardware, power cables, microphone 
and manual. Limited time pricing only $499.00. 


Optional accessories: Include base station, power supplies, tone encoders, 
antennas and solid state power amplifiers. Write or 
telephone today for detailed specifications. 

Count on Clegg superior service. Clegg's well staffed, well equipped organization is always available to you. 
Whether you need free product literature, replacement parts, service or just information, make a free 
Watts-line call from anywhere in the USA (except Pennsylvania) at no cost. Just dial 1-800-233-0250. 

In Pennsylvania, call (717) 299-7221 collect. 

Should your Clegg product ever require service, you can expect the fastest turn-around time in the 
industry—typically 48 hours—almost always less than one week 
Direct to you. Because Clegg considers licensed amateurs a professional group, you can purchase directly 
from Clegg and save dealer and middleman markup And you're protected. 

All Clegg products are sold with a 10-day money-back guarantee 
To place you order, send check (Visa or Master Charge accepted) to Clegg Communications Corporation, 208 Centerville 
Road, Lancaster. Pennsylvania 17603. Better yet—phone us on our TOLL-FREE line and we ll ship today. 
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Tone Encoders 


TG-3A three-frequency encoder. Wired and letted 
Includes three tone elements and Irequency- 
selecting switch Site: approximately 16” s 2 0" s 
0 6" Price: $56 95 


202? AB CTCSS and DTMF encoder Both types ol 
encoding are combined onto one small board lor 
most hand-held and mobile radios Only three con¬ 
nections are required Irom the encoder board: 
> VDC, ground, and tone output Wired and tested, 
with one tone element and a 12- or 16-key DIGI- 
TRAN' keyboard. Site: approximately 1.8" z 2.3" I 
0.6 '. Price: $71.95 lor 2027A (12 key); $78.95 tor 
2027B (16 key). 

NEW! MTG-1 Tone Encoder Fits HT220 
slim line. PL model, and OMNI PL models 
Price: $27.95 wired & tested with one tone 
element. 

Additional tone elements $3 00 each 
Illinois residents add 5% sales tax 
Send your order today, to: 


— Tnans-H Com 


Post Oftice Box 120 
Addison. Illinois 60101 
Phone (312) 653-6724 


For Continuous Tone Coded Squelch Systems 
(CTCSS) 

Compatible with subaudible tone systems such as 
Private Line. Channel Guard, and most others 
And a new dual encoder lor both CTCSS & OTMF 
Features: 

• Temperture and frequency stability ot • 0.1 Hi 
Irom 25°C to »80 C 

• Frequency accuracy ol - 0.25 Hi 

• Plug-in-type tone elements 

• Low-distortion sinewave 

• Immunity to RF 

• All EIA frequencies available. 67.0-203.5 Hi 
Other EIA frequencies available on special 
order 

• 9-16 VDC. reverse-polarity protection 

• Adjustable tone output level 


TG-1A miniature encoder Will lit into most FM 
radios Only three connections to make—ground. 
- VOC. and tone output Wired and tested, with one 
tone element. Siie: approximately 1 "x 1.2"x0.6 . 
Price: $24.95 


I 


flea market 

SANGAMON VALLEY Radio Club Second Annual 
Hamfest on Sunday. September 25th. at the Sangamon 
County Fairgrounds. New Berlin. Illinois. 16 miles west 
ot Springfield Indoor display area and covered pavilion 
Exhibits, food and ladies activities Overnite camping! 
Tickets: $1 advance. $1 50 at gate First Prize — Wilson 
HT Talk-in: 146 28/ 88 and 52 MHz. Information: WB9 
OWR. Carole Churchill. 622 Magnolia. Rochester. IL. 
62626 

OCTOBER 9. 1977 in Yonkers. NY at Redmond Field. 
Cooke Ave Talk In 146 265 and 146 52 simplex Further 
info from Douglas McArim. WA2AUJ. 411 Bellevue Ave 
Yonkers. NY 10703 

PAN AMERICAN HAM JAMBOREE/EXPOSITION Ft 

Lauderdale. FL. October 29 & 30 at the National Guard 
Armory (State Road 84) Hours Saturday. Noon to 10 PM; 
Sunday. 9 AM to 5 PM Talk-In on 31/91 or 52 simplex Ad¬ 
ditional info from WA4ZRW (305) 581-2710 

FLORIDA GULF COAST CONVENTION. Clearwater 
Beach. November 19 & 20 Sponsored by Florida Gulf 
Coast A R C Exhibits, flea market, technical sessions. 
FCC exams, forums and much more Full info and reser¬ 
vation for Sheraton Hotel, contact F.G.C.A R.C Conven¬ 
tion. PO Box 157. Clearwater. FL 33517 

THE MARION AMATEUR RADIO CLUB'S Annual Heart 
of Ohio Ham Fiesta" is Sunday. October 23. at the Na¬ 
tional Guard Armory from 8 AM to 5 PM Free Parking 
Admission Si.00 advance. S2.00 at gate Tables must be 
reserved 83.00 each Refreshments available Write Earl 
Adey WB8EDO. 2697 Curren Drive. Marion. Ohio 43302 

THE REPEATER ASSOCIATION of Downriver Amateur 
Radio (R A D A R ) Hamfest will be held on Oct. 16. 1977 
at the Kennedy High School in Taylor. Michigan, on 
Northline Rd east of Telegraph (U S 24) Talk-in will be 
on 52-52. 34-94. 93*33 Door prizes and food Admission 
S2 00/YI’s free Reserved Tables SI 00 Open 9 AM until 3 
PM For further info write R A D A R Inc . P O Box 1023. 
Southgate, Michigan 48195 

RADIO ANO ELECTRONIC SWAP AND SHOP, spon 
sored by the Marshall County Amateur Radio Club, will 
be held on Sunday. October 30. 1977. at the Plymouth. In¬ 
diana National Guard Armory, located at 1220 West 
Madison Street, from 8 AM to 5 PM Free tables, no 
charge for set-up Tickets S2 00 at the door Food, drink, 
and door prizes Talk-in on 146 07-67 and 146 52 simplex 
For further information contact Wayne Zehner. WA9INM. 
Rt 3. Box 526. Plymouth. Indiana 46563 

BLOSSOMLAND annual fall Swap-Shop. October 2nd. 
Berrien County Youth Fair Grounds. Berrien Springs. 
Michigan Large, convenient facilities Prizes, 
refreshments, fun Open all night for set-up Tablespace 
restricted to radio and electronic items Advance ticket 
donation Si 50 Tables S2 Write: John Sullivan. P O Box 
345. St Joseph. Mich 49065 Make checks payable to 
Blossomland Hamfest 

MEMPHIS IS BEAUTIFUL IN OCTOBER! The Memphis 
ARRL-sponsored Hamfest. bigger and better than the 
4.500 who attended last year, will be held at State 
Technical Institute. Interstate 40 at Macon Road, on 
Saturday and Sunday October 1 and 2. Demonstrations, 
displays. MARS meetings, flea market, ladies flea 
market, too! Hospitality room, informal dinners. XYL 
entertainment, many outstanding prizes Dealers and 
Distributors welcome Contact Harry Simpson W4SCF. 
PO Box 27015. Memphis. TN 38127 for further infor¬ 
mation 

NORTHEASTERN STATES 160 Meter Amateur Radio 
Association annual election and banquet Saturday. 
October 8. 1977 at Kozel Tavern. 5 miles northeast of 
Hudson. NY on Rt 9H Flea market In rear parking lot 
starting at 1 PM Dinner at 6 PM For any further informa¬ 
tion, write or contact W1EUB. Sec Treas on t60 meters 

HAMARAMA 77 & Mid Atlantic States VHF Conference 
Conference to be held Oct 1. Treadway Inn on Easton 
Rd , Willow Grove. PA 19090 Flea Market to be held Oct 
2. Bucks Country Drive-In Theater. Easton Rd . Warring¬ 
ton. PA For further info contact Ron Whitsel. WA3AXV. 
PO Box 353. Southampton. PA 18966 Phone: 
215-355-5730 

NEW YORK Radio Amateurs of Greater Syracuse (RAGS) 
Hamfest Saturday.October8from 9 A M to6P M at the 
Syracuse Auto Auction. 4 miles south of Syracuse. N Y 
on US Route n between Nedrow and LaFayette Flea 
market. CW and wiring contests, forums, panels and 
eyeball QSOs Lunch counter, nearby campsite and 
Apple Fesitval for the family. Talk-in on 31/91 Tickets 
are $1 50 before October 1 and $2 00 at the gate For fur¬ 
ther information, contact Roger Hamilton. WA2AEW. c/o 
RAGS. P O Box 88. Liverpool. New York 13088 



PARABOLIC 

ANTENNA 

FRAMEWORKS 

FOR... 

□ EME □ TVDXing 

□ Radio Astronomy 

□ Experimenting 

□ Student projects 

Apertures available — 

12', 16',20' TBA; 24' 

With PARAFRAME you can build 
a complete 20' parabolic 
antenna for $1300. With 
interchangeable feeds you can 
have several antennas for the 
price of one. 

JAMES K. VINES 

611 Farmvlew Rd. 

Park Forest South, IL 
60466 

(312) 534-0889 
after 7 PM CDT 
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2IFM 

and HF too ... 
SATELLITE / 
HEADQUARTERS 


See Erickson #// j 
for all of your 
Oscar / /Jj \ 

communications / 
needs! / 

Call or Write for 
Erickson’s Deal 

• Ameco • ASP • Atlas 

• Belden • Bird • CDE 

• CES* Collins • Cushcraft 

• Dentron • Drake • HAL 

• Hy-Gain • loom • KLM 

• Kenwood • Larsen • MFJ 

• Midland • Mosley • NPC 

• Newtronics • Nye 

• Regency • Shore • Swan 

• Standard • TPL • Tempo 
Ten-Tec* Wilson*Yaesu 


X lc "‘ 

\! 



I 

-194 

I 


ERICKSON ▼ 
•5935 MILWAUKEE 



Hours: 9:30-9 Mon. & Thurs, 
9:30-5:30 Tues. Wed. & Fri. 
9-3 Sat. 


ERICKSON 

COMMUNICATIONS 

5935 N. Milwaukee Ave. 
Chicago, IL 60646 
(312) 631-5181 


Ham Radi 


by R.W. Johnson, W6MUR ■’/ >, 

The first of its kind' A collection of limericks, poems famous adver 

tisemenis, | 0 kes and one liners, prose and miscellany both reprints and 

originals — all which an element of humor you're sure to enjoy Round HAM RADIO 

out your ham library with this light hearted book' HUMOR 

Order RWJ HU JlJSt S4.95 


\ 


Greenville, NH 03048 

□ Enclosed is $4 95 — send me a copy ot Ham Radio Humor 




/Moi/e 

_ w /Iheadat 
| Mioomwe 
f Speed... 

We're Microwave Associates. Inc., a brisk pace setter in the 
rapidly expanding telecommunications field. With a growth 
rate of some 35% and sales in excess of $60,000,000, we’re 
moving ahead dramatically. Right now our Communication 
Equipment Group — a select and respected team — needs 
several professionals with the capability to keep pace with us. 

R-F Development Engineer 

You'll develop solid state microwave sources and design microwave transistor 
amplifiers and varactor multipliers. A minimum of 5 years design experience in the 
development of VHF through microwave utilizing transistors and varactor type 
sources, plus B.S.E.E. or equivalent is required. 

R-F Technician 

You will be assisting in the development of various circuits ranging from low 
frequency of UHF region An Associates Degree or equivalent plus 3 years related 
expeitence is required. 

Electronic Technician 

An Associates Degree or equivalent is necessary. Duties include the development 
of power supplies, logic circuitry, analog and digital controls and logic equipment. 

In addition, to the above positions, we also have openings for experienced P.C. 
Board and Mechanical Drafts Persons. 

If you are interested in moving ahead in one of the fastest growing areas of 
technology, please call or send resume-including salary requirements and 
indicating your area of interest—to Martha Hoo, (617)272-3000 ext. 886. 

Microwave Associates , Inc. offers excellent salaries and company benefits, including 
our new Employee Stock Ownership Plan, and a firm commitment to promote 
from within. 


^ 7 \ MICROWAVE 
^9 ASSOCIATES, IIMC. 

COMMUNICATIONS EQUIPMENT GROUP 
Third Avenue. Burlington. Massachusetts 01803 
An Equal Opportunity Employer 
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Frequency 

Counter 

<17095 

M> / kit 


CT-50 frequency counter 

I 65.310 425 


Input 

Ui 


UTILIZES NEW MOS-LSI CIRCUITRY 


You've requested it, and now it’s here 1 The CT-50 frequency 
counter kit has more features than counters selling for twice the 
price. Measuring frequency is now as easy as pushing a button, the 
CT 50 will automatically place the decimal point in all modes, giving 
you quick, reliable readings. Want to use the CT 50 mobile? No 
problem, it runs equally as well on 1 2 V dc as it does on 110V ac. 
Want super accuracy? The CT 50 uses the popular TV color burst 
freq. of 3.579545 MHz for time base. Tap off a color TV with our 
adapter and get ultra accuracy — .001 ppml The CT 50 offers 
professional quality at the unheard of price of $79.95. Order yours 
today! 

CT 50. 60 MHz counter kit.$79.95 

CT 50 WT, 60 MHz counter, wired and tested .1 59.95 

CT 600, 600 MHz prescaler option for CT 50. add. 29 95 


SPECIFICATIONS 

Sensitivity: less than 25 mv. 

Frequency range: 5 Hz to 60 MHz, typically 65 MHz 

Gatetime: 1 second, 1/10 second, with automatic decimal 

point positioning on both direct and prescale 

Display: 8 digit red LED .4” height 

Accuracy: 10 ppm, .001 ppm with TV time base! 

Input: BNC, 1 megohm direct, 50 Ohm with prescale option 
Power 110 V ac 5 Watts or 12 V dc @ 1 Amp 
Size: Approx. 6" x 4" x 2”, high quality aluminum case 
Color burst adapter for .001 ppm accuracy available in 6 
weeks. 

CB 1, kit.$14.95 


CLOCK KIT 
6 digit 12/24 hour 


Want a clock that 
looks good enough for your 
living room? Forget the com 
petitor’s kludges and try one of 
ours! Features: jumbo .4" digits, 
Polaroid lens filter, extruded aluminum 
case available in 5 colors, quality PC boards 
and super instructions. All parts are included, no 
extras to buy. Fully guaranteed One to two hour, 
assembly time. Colors: silver, gold, black, bronze, 
blue (specify). 

Clock kit. DC 5.$22.95 

Alarmclock, DC 8. 12hr only.24.95 

Mobile clock, DC 7 . 25.95 

Clock kit with 10 min ID timer, DC 10 25.95 

Assembled and tested clocks available, add 
$10 00 


CHEAP CLOCK KIT $8.95 PCBoard 

0C4 FMlum Ows not $2.95 

• 6 dig.i 4” LED include txwrd Transformer 

• 1? or 24 fotmat or transformer $1 49 


VIDEO TERMINAL 
KIT $149.95 



CAR 
CLOCK 
KIT $27.95 



r- t 

If !■> ft j 

IT 

_ 


AUTO OIMMtR 
W$0 


600 MHz 
PRESCALER 


E Mend the range ol your 

counter to tiOO MH/, Work* with 

oil counter* Los* 

thon 150 mv 

sensitivity Specify 

10 or 100 

Wired, tested. PS 1b 

$59 95 

K it. PS 1 B 

$44 95 


30 watt 


2 meter 
Power Amp 


The famous RE claw C power 
amp now available mail order • Four 
Warn m for 30 Warn out. ? in for 15 
out, 1 in tor 8 out. incredible value, 
completo with all parts. instruction* 
ami details on T R relay Case not 
included 

Complete Kit. PA 1 .$22.95 


CALENDAR ALARM CLOCK 

Mat avei y ro.it mu one could rvti ask lor 
Kit includes everything uctpi casa. 
build it into wall, station o* wan tar 1 
FEATURES 
•soiah * 

tCrwmui thews me Man Sintaw 

• tnra .’4 MiAland • root <tup<io«* «n" 

• • ■•tmy !■•. » •• «■.<!•' '• • • "• 

lima iMta 

Completa Kit, less case. 

DC 9 .. . S34 95 


FND 359 
FND510 1 

DL 707 l 

HP 7730 1 

Red Polaroid F iller 


741 OP AMP SPECIAL 

Factory prime mini dip with both 
Xerox and 741 part numbers 

10 for $2 00 


4 25” X 1 125” 


LED DISPLAYS 

0 


rsmse^j slisiiEiiss 

P.0. Box 4072 Rochester NY 14610 
(716) 271-6487 



FERRITE 8EA0S 

with into and specs 
1 S /$1 00 

6 hole Baiun Beads 
5/S1.00 


TELEPHONE ORDERS 
WELCOME 


Satisfaction 
guaranteed or 
money re 
funded 
COO add 
SI 00 Orders 
under $10.00 
add S 75 NV 
residents add 
79* tax. 




TONE DECODER KIT 

A complain Inna decode' on • single PC Boeid 
FaatUtM 400 >j 000 H, ad,utUt>le Uwiuency 
'•ngt. xollaea laguUlion. 56? 1C U»lul to* 
touch tone dritalmg. tuna burst detection FSK 
demod. ugneling. and many other uses lha 1 
•or 12 button inuctikmr .terruling Hum nn 5 
to 1? eolts 

Completa Kit. TD 1 $4 95 





SUPER SNOOP AMPLIFIER 

A super-sensitive amplifier which will pick up a 
pin drop at 15 feet! Great for monitoring 
baby's room or as a general purpose test 
amplifier. Full 2 watts of output, runs on 6 to 
12 volts, uses any type of mike. Requires 8-45 
ohm speaker. 

Complete Kit. BN 9 .$4.95 


FM WIRELESS MIKE KIT 

Transmit up to 300' to any FM broadcast radio, 
uses any type of mike. Runs on 3 to 9 V. Type 
FM-2 has added supei sensitive mike preamp. 

FM 1 .$2.95 FM-2 .$4.95 


COLOR ORGAN/MUSIC LIGHTS 

See music come alive! 3 different lights flicker 
with music or voice. One light for lows, one for 
the mid-range and one for the highs. Each 
channel individually adiustable, and drives up 
to 300 watts. Great for parties, band music, 
nite clubs and more. 

Complete Kit. ML-1 .$7.95 


LED BLINKY KIT 

A great attention gel ter which alternately 
flashes 2 Jumbo LEDs. Use for name badges, 
buttons, or warning type panel lights. Runs on 
3 to 9 volts. 

Complete Kit .$2.95 


POWER SUPPLY KIT 

Complete mpl* 'eguUted pow supply u«o 
octet veoeble Mbeilit <1 ?OOmA *n<l •’) *ol|» 
el 1 Amp bO mV load ••guUnon good tillering 
end amell we Kn less mmloimet Recjui'ei 
6 8 V et I Amp end IB Hi JO VCT 
Complete K ii, PS 3L T S6 95 


% 


SIREN KIT 

Produces upward and downward wail char¬ 
acteristic of police siren. 5 watts audio output, 
runs on 3-9 volts, uses 8-45 ohm speaker. 
Complete Kit, SM-3 ..S2.95 


DECADE COUNTER PARTS 

Includes 7490A, 7475. 7447, LED readout, 
current limit resistors, and instructions on an 
easy to build low cost frequency counter. 

Kit of parts. DCU-1.$330 
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50 ohm CO A X\ 



■ 

► €T~|F| 

knillVVM 

4 MHz OSC. DIP 
SQU.WAVE Vcc 5V 
S3.50 


UBATShnnK 

ASSORITED SIZE 
10 FOOT BUNDLE 



•* .*» v_ 

'V-v?^ 

115 AC PLUG WITH 
ON/OFF SW & GND. 
7SC 


IDO PIN 

EDGE CONNECTOR 
IflSAI/ALTAIR 
S-100 BUSS 
• 125 CENTERS 


DANGER 

HIGH VOLTAGE 

diode 

12.000 PIV 
500 MA If 
60 AMP SURC. 
$3.50 


£> 

SO-239 bSC 

PL-259 650 




ALPHA NUMERIC 
5X7 DOT MATRIX 
TIL-305 name an 
MAN- 2,DL 57 
$3.50 


CIGARETTE LIGHTER 


**6 I J* U 
50 FT. I2./5 


PHOTO CELL 
2-7* WITH 1:10.00 
TO-S PACKAGE 
.• '’ 5 




PROTECT yoUR 

EQUIPMENT INSTALL A 

THERMAL SWITCH 

CLOSES AT 240 "t 
OPENS AT 200*f 


Variable Power Supply 

*12-20V ADJUSTABLE POWER SL*»PLV 

at 20v 2S0 ma thermally protected. 

• 5 12V ADJUSTABLE POWER SUPPLY 
AT l2V 500MA ADJUSTABLE POT. 


• TRANSFORMER 
•POT l RESISTOR 
•OSC. SUPPRESSION CAP. 
•lOOOUF CAP. 

•REGULATOR 7005 OR 70|2 


•PC BOARD 

•MEA” S1N» 

•diodes 
• INSTRUCT IONS 
•hardware 


DIODES 1; 

1N4001 

16/1.00 

1N4002 

14/1.00 

1N400 3 

12/1.00 

1N4007 

10/1.00 

HM*2a lk 

6/1.00 

S5AOS 5a 

50pi v 


4/1.00 


10/S6.00 MIX/MATCH 


II COMPUTER GRADES II 

9SO UF 75V 01-50 
w.ooo uf lov i.as 
10.000 UF S5V ?.9S 
39.000 UF MSV 3-c?5 
90.000 UF ?0V e.9S 
ISO.000 UF 10V c? - 95 
290,000 UF 10V 3.95 


NEW HOUSE MARKED 1N914 
100 for $2.95 



SPECTRA STRIP 
1? CONDUCTOR a?AWG 
5 FOOT 9?• 50 


X-Y FUNCTION 
10K LINEAR POTS 

$3.95 



« Madia fjoneb 

and • d-^ccia/^ 


THIS USEFUL PIN WILL FIT OVER 
ANY .025 SQUARE OR ROUND PIN. 
SOLDERED OR CRIMPED. MANY USES 
OPTION CHANGES, ADDRESSING, 
LOGIC BOARDS,OR BREADBOARDS. 

100 for $1.00 


402 J DEPT HR 
RIVIERA BEACH,FLA. 33404 
305-848-8236 



.1 ohm 
FIVE WATT 

RESISTOR 


FLA RfS. ADD 4X SALES TAl 
PLEASE ado SI 00 FOR ORDERS 
UNDER SI0.00. POST A HAND 
MC & BA ACCEPTED 



1977 ARRL FLORIDA GULF COAST CONVENTION 

Clearwater Beach, November 19 and 20 

Sponsored By 

Florida Gulf Coast Amateur Radio Council 



Only REAL Convention in the South¬ 
east with Exhibitors, Flea Mkt., Tech¬ 
nical Sessions, FCC Exams, Forums, 
QCWA, AWA, SMIRK. 10-10 Club, 
etc. Full Ladies activities plus hotel 
facilities on the Gulf. 

Tickets: Adv’d. $3 Single; $5 Family 
+ 2 Bonus tickets. Banquet: $9 
(Reserve early) 


Ray Spence, FCC Chief Eng., Bob 
and Ellen White, of ARRL as guest 
speakers at Forums. Saturday Eve 
Banquet with IARU President, Noel 
Eaton, VE3CJ, as guest speaker. 

Full Info and reservation for Shera¬ 
ton Hotel contact: 

F.G.C.A.R.C. Convention 
P. O. Box 157 
Clearwater, Florida 33517 


RADIO WORLD 


CENTRAL NEW YORK'S FASTEST 
GROWING HAM DEALER 


FT. 101E TRITON IV 

Featuring - Yaesu, Atlas. Dentron, Ten Tec, 
Swan, Regency. Standard. Tempo. KLM. 
Hy Gam, Mosley. Larsen. Midland, Wilson. 
We service everything we sell! Write or call for 
quote. YOU WON'T BE DISAPPOINTED. 

We are just a few minutes of! the 
NYS Thruway (1-90) - Exit 32. 


RADIO WORLD 

ONEIDA COUNTY AIRPORT 

TERMINAL BUILDING Joe 
ORISKANY. NY 13424 WB2GJR 
315 337 2622 


Plug it in like a key 
and send perfectly 
timed Morse code as 
easily as typing a let¬ 
ter Sidetone and 
buffer register make 
it simple to send at 
the speed you select. 


KEYBOARD 

TO 

MORSE CODE 


ATROMICS 

BOX 77, ESCONDIDO. CA 92025 
(714)745-1971 


Available directly 
from the factory for 
only $225 plus post 
age& handling Mas 
tercharge or Banka 
mericard accepted 
Call or write to order 
or request complete 
specifications and 
options. 
































Compatable with virtually all 220 transceivers; Clegg, Midland, Cobra, etc. . . . 

The Synthesizer 220 is a 1 !'/* meter frequency synthesizer. Frequency is adjustable in 5 KHz steps from 220.00 MHz 
to 225.00 MHz with its digital readout thumb wheel switching. Transmit offsets are digitally programmed on a 
diode matrix, and can range from 100 KHz to 10 MHz. No additional components are necessary! 


FEATURES 

• T^L Logic 

• Maximum offset versatility — easily programmed to 
any IF and transmitter offset between 100 KHz and 
30 MHz in even 100 KHz increments. 

• Simple jumper wire change enables use on rigs with 
18, 9, 6 MHz transmit crystals. 

• All frequencies locked to one master crystal oscillator. 

• 2 pole output filter on receive line. 

• Virtually no measurable difference in spurious out¬ 
puts between crystal or SYN 220. 

• Lockup time typically 150 milliseconds. 


SPECIFICATIONS 

• Frequency: 220 — 225 MHz 

• Transmit offsets: Simplex, +1.6 MHz, —1.6 MHz 
plus 3 additional field programmable offsets. 

• Output: 3 volts to a 50~ load. 

• Input voltage: 11 — 18 VDC at .900 amps. 

• Size: 8" long x 5%” wide x 2V*” high 

20.32CM x 13.97CM x 5.715CM 

• Complete kit including all electronics, crystal, 
thumb wheel switch, cabinet, etc. 

• Shipping weight 2 lb. 4 oz. 


Easily interfaced to most rigs. 

KIT $169.95 - Wired & Tested $239.95 

Prices end specificetions ere subject to change without notice. Export prices ere slightly higher. 


IN AREAS NOT SERVED BY A VHF ENGINEERING DEALER. SEND THIS ORDER FORM. 


THE WORLD’S MOST COMPLETE LINE OF 
VHF - FM KITS AND EQUIPMENT 




f engineering 

DIVISION Of BROWNIAN UfCTRONICS CORf. 

BOX H / 320WATER ST. / BINGHAMTON. NY 13901 
Phone 607-723-9574 


Name. 


Address. 


Chy- 


w »c»5« a 

[masiet charge 1 


BaSSSS 

L‘ 




State _ 

. Master Charge or 
Bank Amerlcard No. 


Bank No. 


More Details? CHECK-OFF Page 126 


ORDEH FORM 


Item 

Price Each 

Quantity 

Total Prlca 

Synthesizer 220 Kit 

$169.95 



Synthesizer 220 

Wired & Tested 

$239.95 




.Zip 


Total . 


Shipping _ 

NYS Resident 

. Sales Tax _ 

Total 

, Enclosed _ 


Expiration Data . 
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Ham Radio's guide to help you find your local 


Alabama 

Colorado 

Indiana 

LONG’S ELECTRONICS 

3521 TENTH AVE. NORTH 
BIRMINGHAM, AL 35234 

800-633-3410 

Call us Toll Free to place your order 

C W ELECTRONIC SALES CO. 

1401 BLAKE ST. 

DENVER, CO 80202 

303-573-1386 

Rocky Mountain area's complete 
ham radio distributor. 

HOOSIER ELECTRONICS 

P. 0. BOX 2001 

TERRE HAUTE, IN 47802 

812-238-1456 

Ham Headquarters of the Midwest. 

Store in Meadow Shopping Center. 

Arizona 

MILE-HI COMMUNICATIONS, INC. 

1970 SOUTH NAVAJO 

DENVER, CO 80223 

303-936-7108 

Rocky Mountain's newest 
ham store. Lee Tingle KpLT. 

Iowa 

MASTERS COMMUNICATIONS 

7025 N. 57th DRIVE 

GLENDALE, AZ 85301 

602-939-8356 

Rohn tower distributor, Atlas, 

Icom, Tempo, HyGain & service. 

BOB SMITH ELECTRONICS 

12 SOUTH 21ST STREET 

FT. DODGE, IA 50501 

515-576-3886 

For an EZ deal. 

Kansas 

POWER COMMUNICATIONS 

6012 NORTH 27th AVE. 

PHOENIX, AZ 85017 

602-242-8990 

Arizona's #1 Ham Store. 

Florida 

AGL ELECTRONICS, INC. 

1800-B DREW ST. 

CLEARWATER, FL 33515 

813-461-HAMS 

West Coast’s only full service 

Amateur Radio Store. 

ASSOCIATED RADIO 

8012 CONSER P.O.B. 4327 

OVERLAND PARK, KS 66204 

913-381-5901 

Amateur Radio’s Top Dealer. 

Buy — Sell — Trade. 

Kentucky 

COHOON AMATEUR SUPPLY 

HIGHWAY 475 

TRENTON, KY 42286 

502-886-4535 

Yaesu, Ten-Tec, Tempo, Dentron. 

Our service is the BEST. 

California 

C & A ELECTRONICS 

2529 EAST CARSON ST. 

P. 0. BOX 5232 

CARSON, CA 90745 

213-834-5868 

Not the biggest, but the best — 
since 1962. 

CARSON ELECTRONICS 

12010 EAST CARSON ST. 

HAWAIIAN GARDENS, CA 90716 
213-421-3786 

Dealing exclusively in ICOM 
communications equipment. 

COMMUNICATIONS CENTER 

705 AMADOR STREET 

VALLEJO, CA 94590 

707-642-7223 

Who else has a Spectrum 

Analyzer? 

CENTRAL EQUIPMENT CO. 

18451 W. DIXIE HIGHWAY 

NORTH MIAMI BEACH, FL. 33160 
305-932-1818 

Specializing in Amateur, CB 
& Marine Equipment. 

RAY'S AMATEUR RADIO 

1590 US HIGHWAY 19 SO. 
CLEARWATER, FL 33516 

813-535-1416 

West coast's only dealer: 

Drake, Icom, Cushcraft, Hustler. 

Maryland 

COMM CENTER, INC. 

9624 FT. MEADE ROAD 

LAUREL PLAZA RT. 198 

LAUREL, MD 20810 

301-792-0600 

New & Used Amateur Equipment. 

Wilson, Ten-Tec, R. L. Drake, Tempo 

Illinois 

ERICKSON COMMUNICATIONS, INC. 

5935 NORTH MILWAUKEE AVE. 
CHICAGO, IL 60646 

312-631-5181 

Hours: 9:30-9 Mon. & Thurs. 9:30-5 

Tues., Wed., Fri. 9-3 Sat. 

HAM RADIO OUTLET 

999 HOWARD AVENUE 

BURLINGAME, CA 94010 

415-342-5757 

Visit our stores in Van Nuys 
and Anaheim. 

PROFESSIONAL 

ELECTRONICS CO., INC. 

1710 JOAN AVENUE 

BALTIMORE, MD 21234 

301-661-2123 

A professional place for amateurs. 
Service-sales-design. 

Massachusetts 

QUEMENT ELECTRONICS 

1000 SO. BASCOM AVENUE 

SAN JOSE, CA 95128 

408-998-5900 

Serving the world's Radio Amateurs 
since 1933. 

KLAUS RADIO, INC. 

8400 NORTH PIONEER PARKWAY 
PEORIA, IL 61614 

309-691-4840 

Let us quote your Amateur needs. 

TOWER ELECTRONICS CORP. 

SPECTRONICS, INC. 

TUFTS RADIO ELECTRONICS 

24001 ALICIA PARKWAY 

1009 GARFIELD STREET 

386 MAIN STREET 

MISSION VIEJO, CA 92675 

OAK PARK, IL 60304 

MEDFORD, MA 02155 

714-768-8900 

312-848-6777 

617-395-8280 

Authorized Yaesu Sales & Service. 

Chicagoland's Amateur Radio 

New England’s friendliest 

Mail orders welcome. 

leader. 

ham store. 
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Amateur Radio Dealer 


Michigan 


RADIO SUPPLY & ENGINEERING 

1207 WEST 14 MILE ROAD 
CLAWSON, Ml 48017 

313-435,5660 

10001 Chalmers, Detroit, Ml 
48213, 313-371-9050. 


Minnesota 


ELECTRONIC CENTER, INC. 

127 THIRD AVENUE NORTH 

MINNEAPOLIS, MN 55401 

612-371-5240 

ECI is still your best buy. 


Missouri 


HAM RADIO CENTER, INC. 

8340-42 OLIVE BLVD. 

ST. LOUIS, MO 63132 
800-325-3636 
See Our Ads 
In This Issue. 

MIDCOM ELECTRONICS, INC. 

2506 SO. BRENTWOOD BLVD. 
ST. LOUIS, MO 63144 

314-961-9990 

At Midcom you can try before you 
buy! 


Nebraska 


COMMUNICATIONS CENTER, INC. 

2226 NORTH 48 ST. 

LINCOLN, NE 68504 
800-228-4097 

Yaesu, Drake, Tempo, Swan, 

HyGain - call Toll Free 


New Hampshire 


EVANS RADIO, INC. 

BOX 893, RT. 3A BOW JUNCTION 
CONCORD, NH 03301 
603-224-9961 

Icom, Dentron & Yaesu dealer. 

We service what we sell. 


New Jersey 


ATKINSON & SMITH, INC. 

17 LEWIS ST. 
EATONTOWN, NJ 07724 
201-542-2447 
Ham supplies since “55”. 


New Mexico 


ELECTRONIC MODULE 

601 N. TURNER 
HOBBS, NM 88240 
505-397-3012 

Yaesu, Kenwood, Swan, Dentron, 
Tempo, Atlas, Wilson, Cushcraft 


New York 


ADIRONDACK RADIO SUPPLY, INC. 

185 W. MAIN STREET 
AMSTERDAM, NY 12010 
518-842-8350 

Yaesu dealer for the Northeast. 


CFP COMMUNICATIONS 

211 NORTH MAIN STREET 
HORSEHEADS, NY 12010 
607-739-0187 

Jim Beckett, WA2KTJ, Manager 
Bryant Hozempa, WB2LVW, Sales 

GRAND CENTRAL RADIO 

124 EAST 44 STREET 
NEW YORK, NY 10017 
212-682-3869 

Drake, Atfos, Ten-Tec, Midland, 
Hy-Gain, Mosley in stock 

HARRISON 

"HAM HEADQUARTERS, USA" 

ROUTE 110 & SMITH STREET 
FARMINGDALE, L. I., N. Y. 11735 
516-293-7990 

Since 1925 . . . Service, Satisfaction, 
Savings. Try Us! 

RADIO WORLD 

ONEIDA COUNTY AIRPORT 
TERMINAL BLDG. 

ORISKANY, NY 13424 

315-337-2622 

New & used ham equipment. 

See Warren K2IXN or Joe WB2GJR 


Ohio 


UNIVERSAL SERVICE 

114 N. THIRD STREET 
COLUMBUS, OH 43215 
614-221-2335 

Give U.S. a try when ready to buy. 


Oklahoma 


RADIO STORE, INC. 

2102 SOUTHWEST 59th ST. 

(AT 59th & S. PENNSYLVANIA) 
OKLAHOMA CITY, OK 73119 
405-682-2929 

New and used equipment — 
parts and supply. 


Pennsylvania 


ELECTRONIC EXCHANGE 

136 N. MAIN STREET 

SOUDERTON, PA 18964 

215-723-1200 

New & Used Amateur Radio 

sales and service. 

“HAM" BUERGER, INC. 

68 N. YORK ROAD 
WILLOW GROVE, PA 19090 
215-659-5900 

Communications specialists. 
Sales and service. 


HAMTRONICS, DIV. OF 
TREVOSE ELECT. 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 
Same location for 25 years. 


South Carolina 

AMATEUR RADIO ELECTRONICS 

100 STATE ST. 

WEST COLUMBIA, SC 29169 

803-796-7957 

Featuring Swan Equipment 


Tennessee 

GERMANTOWN AMATEUR SUPPLY 

3203 SUMMER AVE. 

MEMPHIS, TN 38112 
800-238-6168 
No monkey business. Call 
Toll Free. 

J-TRON ELECTRONICS 

505 MEMORIAL BLVD. 
SPRINGFIELD, TN 37172 
615-384-3501 
Ten-Tec dealer — call or 
write for best trade. 

Texas 

AGL ELECTRONICS 

3068 FOREST LANE, SUITE 309 

DALLAS, TX 75234 

800-527-7418 

Out-of-State, Call our 

Toll-Free Number 800-527-7418 

HARDIN ELECTRONICS 

5635 E. ROSEDALE 

FT. WORTH, TX 76112 

817-461-9761 

Your Full Line Authorized 

Yaesu Dealer. 


Wisconsin 

AMATEUR 

ELECTRONIC SUPPLY, INC. 

4828 WEST FOND du LAC AVENUE 
MILWAUKEE, Wl 53216 
414-442-4200 

Open Mon & Fri 9-9, Tues, Wed, 
Thurs, 9-5:30, Sat, 9-3. 


Washington 

AMATEUR RADIO SUPPLY CO. 

6213 13TH AVENUE SOUTH 
SEATTLE, WA 98108 
206-767-3222 

First in Ham Radio in Washington 
Northwest Bird Distributor 


Wyoming 

DENCO COMMUNICATIONS CENTER 

1728 EAST 2nd STREET 
CASPER, WY 82601 
307-234-9197 
Sales, Service to Wyoming 
and the Northern Rockies. 
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MICRO-MODULE VHF and UHF CONVERTERS and TRANSVERTERS 


ATLAS 350XL DENTRON MLA 2500 WILSON HTs REPEATERS 


Tfiygain 

I/ w the antenna 

#1 # \/I specialists co. 

atlas DerJrorL- 

% ;•* ' RADIO NC »ii- . 

3nc 

CM 


Make your selection 
from the best of top na¬ 
tional brands. Choose 
from dozens of models 
and a variety of equip¬ 
ment to handle any¬ 
thing from 160 meters 
to 1296 MHz. Products 
like the Atlas 350XL. 

Wilson HT's. Mosely 
Tri-bander. Clegg FM- 
DX. FM-76, Mark 3, 

TT-2. Micro-module VHF and UHF K |^^\A/I A 
converters and transverters Re- l\lv^ VY ! z\ 
peaters. Power supplies. And much more. A I AI 
For details on this new supersales service, l\l L VV 

SUPERSERMICE 

call (717) 299-7221 collect TfN ril I At I 
Or visit the new Clegg 1^^ I ILL xlLL 

:r s *sYOUR hWM NEEDS. 

Centerville Road, Lancaster, >i# Jtf! 

Pa 17603 /7//I//Cf 




Advanced technology in action! 

ATLAS 350XL DENTRON MLA 2500 CLEGG MARK 3 TT-2 


MAXI TUNER 

SOLVES ANTENNA PROBLEMS! 



IMPROVES ALL 
SSB&CW STATIONS 

PR-IOOO 
VARIABLE AUDIO 
FILTER 


ANTENNA TUNER AVAILABLE 

— Presents 50-75 Ohm Resistive Load to Your 
Transmitter Using Virtually Any Antenna 
System 

— Improved Ultimate Transmatch Circuit Matches 
Coax, Random Wire and Balanced Antennas 

— Continuous 1.7-30 MHz Coverage 

— 229-203 Rotary Inductor (28 mH) 

— Rugged Cast Aluminum Turns Counter 

— Handles 3 KW PEP 

— Monimatch SWR Circuit 

— Heavy Duty Baiun 

— Velvet-Smooth 6 to 1 Vernier Tuning 

— 0-100 Logging Scale on Capacitors 

— Available in Kit Form or Assembled 

— One Year Factory Warranty 

— Available without SWR for use with your 
present SWR meter or wattmeter. 

— Custom Vacuum Capacitor Designs and Indi¬ 
vidual Components Available 

Call or Write for Pricing, Spec Sheet, and FREE 

Amateur Market Antenna Tuner Comparison Chart 

That Tails It Like It Is' Dealer Inquiries Invited 

P. 0. Box 11 

PC POWER Ladysmith, WI 54848 

111 COMPONENTS (715) 532-3971 



Greatly improves reception and audio selectivity of 
even the best ham receiver. Easy to operate and quick¬ 
ly connects between any ham receiver, transceiver or 
SWL receive! and speaker (or headphone). Provides 
variable selectivity bandpass of 40 llcrt/ to 3000 
Hertz with selectivity skirts a minimum of 80db! 
Super sharp 70db variable notch rejects nearby ('W 
stations as close as IOO Hertz! Incorporates the latest 
electronic audio Tillering circuitry. Five (5) integrated 
circuits with self-contained 110 volt At' power supply 
and one wall audio amplifier. Attractive low profile 
eggshell while cabinet with walnut like sides. 


! PRIME ELECTRONICS, INC. DepL HR 
! 221 Wesl Market Si. Derby, KS. 67037 

□ Please send me more information 

□ Rush me_ PR 1000 Variable 

Audio Fillers @ $59.95 each plus 
SI.50 postage & handling. Check or 
M.O. enclosed. 

i Name_ 

l 

j Address_ 

I City_State_Zip_ 

Distributor and dealer inquiries invited. 



Get the most 
from 

your antenna! 



With the Omega-i Antenna Noise Bridge 
you can test for resonant frequency and 
impedance . adjust and retest until your 
antenna performs at its optimum. Use 
the Noise Bridge to trim RF lines for best 
performance, too. 

This patented design uses your sensi¬ 
tive receiver as a bridge detector, out¬ 
performing more expensive test equipments. 

Reduce power loss due to mismatch — 
now! Get more details or order today. 

Model TE7-01 ... MOO MHz range: $34.95 
Model TE7-02 . .. 1 300 MHz range: $44.96 

ELECTROBPACK 


—— j;- SYSTEMS, INC. 

P.O. BOX 1395 
RICHARDSON. TEXAS 75060 
TELEPHONE (214) 231-9303 

Sold at Amateur Radio Dealers 
or Direct from Electrospace Systems, Inc 


MILITARY 
SURPLUS WANTED 

Space buys more and pays more High¬ 
est prices ever on U S Military sur¬ 
plus. especially on Collins equipmenl 
or parts We pay freight Call collect 
now lor our high offer 201 440-8787 
SPACE ELECTRONICS CO. 
div of Military Electronics Corp 
35 Ruta Court. S Hackensack. N.J. 07606 


TEMPO-ONE OWNERS 


A NEW RIG FOR $90' 

More RX gain and selectivity. 

TX like undistorted kilowatt, 
extra carrier suppression. 

Details Holdings, 39/41 Mine- I 
ing Lane, Blackburn. BB2 G3LLL's RF Clipper 
2AF. England. Tel. (0254) Models FT.101 and 
59595/6. Tempo-One. 

*Int. price air postpaid, BankAmericard, Master- 
charge, check. 


IAMBIC KEYER 



Fully lambic, both DIT & DAH paddle memories, 
self completing characters, automatic spacing & 
weighting, sidetone output, transistorized output 
that keys grid block or cathode keyed rigs, speed 
from 5 to 40+ wpm. The Paddles are on a beau¬ 
tiful finished wood base. 

Kit $39.75 with Paddles $65.00 
Assembled $56.95 with Paddles $80.00 

DAYTRONICS zrr= » 0 box 426 

COMPANY D R” OAKDALE AVE. 

uUmrHn I ^ 1 ' ' SELDEN, N. Y. 11784 
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3 new ones 
from Ham Radio’ 
Bookstore. 


Already a 
bestseller 
in Europe! 


New 

English language 
edition 


The bible on SSB 
— originally published 
by Collins Radio Company 


OSCAR 


Profusely 

illustrated 

with many diagrams, 
charts and 
photographs. 




New softcover 
edition from 
Ham Radio! 


OSCAR - 
Amateur Radio Satellites 

by Stratis Caramanolis 
The comprehensive book on 
Amateur satellites. Learn the 
principles and then examine 
OSCAR from concept to actual 
use. A handsome volume. 

200 pages, softbound 
Order RS-O Just $8.50 


AMATEUR SINGLE 
SIDEBAND 

A complete introduction to 
SSB and its equipment. 
Covers tests, measure¬ 
ments, and much more. A 
very readable must for 
anyone involved with SSB. 

Order HR-SSB Just $4.95 


Reissued by 
tremendous 
popular demand 



New 4th Edition! 

Just Released! 

RADIO DATA 
REFERENCE BOOK 

by T.G. Giles, G4CDY 
& G. R. Jessop, G6JP 
A handy reference for 
both Amateurs and 
engineers. Completely 
revised and updated. 
Over 25% more 
essential data in a 
convenient and more 
useful form. 

Hardbound 
Order RS-DF Only $6.95 


/To Order \ 
/ CAU- \ 
I Today - 

A TOLL FREE! ' 

r 800-258-5353 


□ RS-0 $8 50 Ha(J) 

□ HR-SSB $4 95 Gree| 

□ RS-DF $6.95 

Charge my: 

□ VISA (BankAmericard) 


or send to: 

* 8 50 Ham Radio’s Communications Bookstore 
54 95 Greenville, NH 03048 

$6.95 


□ Mastercharge 


| Acct. # _ 

| Exp date 


Interbank # 








| Name 
■ Address 





j City 

State 

_Z 

P 



mm mm mm • 



...J 
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Send 26* (2 stamps) for full line catalogue of KVG crystal products and 
all your VHF & UMF equipment requirements. 


Spectrum 
International, Inc. 
Post Office Box 1084 
, Mass. 01742, USA 


COMPATIBLE WITH OUR LOW 
POWER TRANSVERTERS. 

10W DRIVE. 5011 IN/OUT 
EDL432, 50W (ILLUS) $139.95 


EDL432P. INCL. POWER SUPPLY/CABINET $299.95 

EDL144. 100W 2M, IN CABINET. WITH 115V POWER SUPPLY 

$299.95 

UPS Shipping at Cost 

ANTENNAS (FOB) CONCORD 

144-148 MHz 

8 OVER 8 J-SLOT + 12.3 dBd D8/2M $39.95 

8 BY 8 VERTICAL POL. D8/2M-VERT. $48.70 

8XY/2M $34.95 •. 

- P \ ^ 420-450 MHz 

MULTIBEAMS 


48 EL GAIN + 15.7 dBd 70/MBM48 

88 EL. GAIN + 18.5 dBd 70/MBM88 

1250-1340 MHz 

1296 MHz LOOP YAGI 

26 LOOPS GAIN + 20 dBi 1296-LY 


LINEAR AMPLIFIERS 


CRYSTAL FILTERS and DISCRIMINATORS 

9.0 MHz FILTERS 


XF9 A 

2.5 kHz 

SSB TX 

$31.95 

XF9-B 

2.4 kHz 

SSB RX/TX 

$45 45 

XF9-C 

3.75 kHz 

AM 

$48.95 

XF9-D 

5.0 kHz 

AM 

$48.95 

XF9-E 

12.0 kHz 

NBFM 

$48.95 

XF9M 

0.5 kHz 

CW (4 pole) 

$34.25 

XF9-NB 

0.5 kHz 

CW (8 pole) 

$63.95 

9.0 MHz 

CRYSTALS 

(Hc25/u) 


XF900 

9000.0 kHz 

Carrier 

$4.00 

XF901 

8998.5 kHz 

USB 

$4.00 

XF902 

9001.5 kHz 

LSB 

$4.00 

XF903 

8999.0 kHz 

BFO 

$4.00 

F-05 

Hc25/u Socket Chassis 

.50 

F06 

Hc25/u Socket P.C. Board 

.50 


ALSO AVAILABLE FROM KVG 
10.7 MHz CRYSTAL FILTERS 
OSCILLATOR CRYSTALS 50 kHz TO 150 MHz 
Writs for Details 


PRE-SELECTOR FILTERS 


Export 

Inquiries 

Invited 


Shipping 
$12 5 
per filter 


3 POLE, INTERDIGITAL 
LOW LOSS 0.15 dB 
420-450 MHz PSf432 $36.70 
1250-1340 MHz PSfl296 

$36.70 

Shipping $3.50 



GREGORY ELECTRONICS 

The FM Used 
Equipment People. 


2 METER F.M. SPECIALS 

MOTOROLA T43A SERIES 

150MHz. 12 volt. 30 watts, 
transmitter narrow band with 
dynamotor power supply, 
receiver wide band (Sensicon 
"A" type) with vibrator power 
supply. 15' case, less $1ft00 0 

accessories (not bench tested). IU 

power and control cable. Ml $5.00 

control head (laea mike and bracket) $3.00 


G.E. MA/E33 

150 MHz. 6/12 volt. 30 watts, vibrator power 

supply, transmitter narrow band, receiver 

wide band, less accessories and xtal ovens $4 OOO 

(not bench tested). I O 

power and control cable, aet $5.00 

control head (leea mike and bracket) $5.00 


GREGORY ELECTRONICS CORP. 

245 Rt 46. Saddle Brook. N.J. 07662 
Phone: (201) 489-9000 


talk 

P Ty er 

Scono-llnB 




• Quality for an Economy Price 

• Solid State Construction 

• Linear Switch (PM/SSB) 

• Broad Band 


Model Input Output Typical Frequency Price 
702 10W-20W 50W-90W 10Win/70Woul 143-149MHZ $149 00 
702B 1W- 5W 60W-80W 1Win/70Wout 143-149MHZ $179 00 

Now get TPL COMMUNICATIONS quality and 
reliability at an economy price The solid slate construc¬ 
tion. featuring magnetically coupled transistors and a 
floating ground, gives you an electronically protected 
amplifier that should last and last. j 

The Linear Bias Switch allows you to operate on either 
FM or SSB. The 702 and 702B are exceptionally well 
suited for 2-meter SSB Typical power output levels as 
high as 100W PEP can be achieved with the proper drive. 

The broad band frequency range means that your 
amplifier is immediately ready to use. No tuning is 
required for the entire 2-meter band and adjacent MARS 
channels on TPL's new Seono-line 

See these great new additions to the TPL COM¬ 
MUNICATIONS product line at your favorite radio dealer 

Call or write lor prices and intor- 
malion on TPL's complete line ol 
amateur and commercial amplifiers 

COMMUNICATIONS INC. 

1324 W. 135TH ST.. GARDENA. CA 90247*<2t3) 538 9814 

Canada A.C.Stmmonda & Sans Ltd., 285 Yothlcxtd Blvd., Willoturfola, ttttatioM2J 1S8 
Export EMEC Inc., 2350 South 30th Avanuo, H„IU„dalr, Flo. 33009 


I 
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5 microminiature tone encoder 


Compatible with all sub-audible tone systems such as: Private Line, 
Channel Guard, Quiet Channel, etc. 



• Powered by 6-16vdc, unregulated 

• Microminiature in size to fit inside all mobile units 
and most portable units 

Field replaceable, plug-in, frequency determining elements 
Excellent frequency accuracy and temperature stability 
Output level adjustment potentiometer 

• Low distortion sinewave output 

• Available in all EIA tone frequencies, 67.0 Hz-203.5 Hz 
;r2jComplete immunity to RF 

ity protection built-in 




$29.95 each 

Wired and tested, complete with 
K-1 element 


communicotion/ /pecioli/t/ 

P. O. BOX 153 
BREA, CALIFORNIA 92621 
(714) 998 3021 


K-1 FIELD REPLACEABLE, 
PLUG-IN, FREQUENCY 
DETERMINING ELEMENTS 

$3.00 each 


More Details? CHECK-OFF Page 126 
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FREQUENCY STANDARD 


TONE ENCODER PAD 



V Precision crystal. 

\/ Markers at 100, 50. 25. 10. 5 
KHz. 

V Zero adjust sets to WWV. 

The Palomar Engineers Frequency 
Standard gives sharp clear markers 
throughout the high frequency 
band from 160 through 6 meters. 
With the panel switch in 100 KHz 
position the markers can be heard 
every 100 KHz for checking 
calibration of your receiver, 
transceiver, or VFO. Additional 
markers can be turned on with the 
panel switch every 50. 25. 10 or 5 
KHz. 

The exclusive Palomar Engineers 
circuit generates only the wanted 
markers. No extra "ghost” markers 
appear. 

Connection to your receiver is 
simple. A twisted wire capacitor 
from the Standard to the receiver rf 
amplifier or mixer. Or a short 
"antenna" connected to the 
Standard may radiate enough 
marker signal. 

The Frequency Standard is factory 
set to frequency and the setting can 
be checked and adjusted with the 
"zero" trimmer while listening to 
WWV or a broadcast station. All 
markers are as accurate as the WWV 
calibration, typically .0001%. 

Don't take chances, check your 
frequency. Use the Standard with 
the wide range of selectable 
markers, the time proven Palomar 
Engineers Frequency Standard. 

Send for free brochure. 

The price is $37.50 (9 v battery 
not included) and we deliver 
postpaid anywhere in the U.S. and 
Canada. California residents add 
sales tax. ORDER YOURS NOW! 


BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747 3343 


DIGITRAN* Keyboard 
Output Level Set Pot 
Crystal Controlled-Digitally 
Synthesized Tones 
Strapping for Hi-Low Z Output 
Internal 5 V. Regulator 
Supply Voltage Range 7 to 24 V. 
RFI Suppression 
Velcro and Case Included 
Size 2.80 - 2.00 - 0.60 Inches 


MODEL TTP 03 


$54.95 

POSTPAID 
IN U.S.A. 

TEXAS RESIDENTS 
ADD 5% SALES TAX 
CHECK OR M.O. 

SEE UP COMING AD FOR NEW 
AUTOMATIC UNIT ATD-70 
2 NUMBERS. FIELD PROGRAM- 
MABLE $79.95 

SATISFACTION 

GUARANTEED 


CLENG 


CLENG ELECTRONICS COMPANY 
BOX 12171 DALLAS .TEXAS 75225 


ENERGY CRISIS 
SOLVED! 

Personal energy crtsrt’ Get RF on DX target with 

Recot d Break .ny antenna that won VV6TVP the QAP 
ARC 1 000 000 mile* watt award 

THE JOYSTICK VFA 

iVanatA* f>ry anti give* tow angle tammrtuetiionai harrmuws. 
ha* radiation on alt bends ISO thru 10 i MARS and ik«M 
on a« BC A SWI 

1000 t ol gkzwing reports vt our Met of the VFA in vH olten 
m poo* QTM and or under QHP contest* etc 

SYSTEM A $75.00 

7 SOW P ( P A o* Receiving Out* 

SYSTEM J $99 00 

500VV PIP ft « Improved Q Factor Receive 
An Matt cost included (Each system 3 section* easily 
attempted to m«ae mtt 7 tt long Matching ATUl Not only 
Wttl you tava tpace but you wrtl save $$$ at present tow etch 
•ate and by buying duett UK manu* Rush your order 
Mastercharg* or check or ask lor brochure 

PARTRIDGE (HR) 
ELECTRONICS LTD. 

_ Broadttatrs Kent. England 

G3CED Tel T ha net 62*35 G3VFA I 


r SUB-AUDlBlE GENERATOR" 
for FM 


• Inexpensive multi 
tone encoder 

• Compatible with 
PL-CG-OC 

• Low distortion 
sirvewave 

. Input 8-18 VDC 
unregulated 

• Rugged, plastic 
encased with 
leads 

• Adjustable frequency 
(98-250 Hz), Lower 
available 

• Excellent stability 



Price $19.95 

Freq. set at 
factory 
$5.00 extra 

CaMt res add t\ 


[ve -t| 

products 

Dept hr PO Bo. 2083 Sonia Cloro CA 9S0S1^ 


Send tor more into 



with 

JAN QUARTZ CRYSTALS 

for 

• CB Synthesized • CB Standard 
• General Communications 

• Industry • Two-Meter 

• Monitor • Scanners 

• Marine VHF • Amateur Bands 

Dependable USA Mfg. lor 

• Frequency Control 

• Frequency Stability 

• High Performance 

tVnft Or phone for more cJala-H Sand 10* lot our tafasr catalog 

■ffN 2400 Crystal Drive 

Fl Myara. Florida 33901 
■■ all Phonat (813) 936-2397 


WANTED FOR CASH 




ij Jp 

m 


4CX150 4CX1000 4-65 4-250 

4CX250 4CX1500 4-125A 4-400 

4CX300A 4CX3000 4-1000 

4CX350A 4CX5000 304TL 

4CX 10.000 
5CX1500 

Other tubes end Klystrons also wanted. 

S« Iasi month lor othtr items available 

The Ted Dames Company 


308 Hickory St. 
(201) 998-4246 


Arlington, N.J. 07032 
Evenings (201) 998-6475 















A Message from Art 
About AGL 


We’ll See You — 

October 7th, 8th & 9th at the ARRL WEST GULF 
DIVISION CONVENTION, Austin 
October 28th, 29th & 30th at the LAKE TEXOMA HAMFEST 


K9TRG 


AGL Electronics 


I h.»^ .'prr*«i 


■ iMctKjnund. arwi .«UK<>u|h A 


loiln ot rlrcimMfi in the «outhve*t 


• till* «im) and .-r*4t#4 • l>ua»ne»* that 




CALL US TOD A Y TOLL FREE AT 1-800-527-7418 

CALL 214-241-6414{in Texas) 

LARRY WA5WWH GORDON N5AU MIKE WA5UOB MIKE WB5ACM TOM K5TM 


BOB W5XC 


3068 FOREST LANE, SUITE 309 • DALLAS, TEXAS 75234 
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TOROID CORES 



1 


\J All the popular sizes and mixes. 

V Fast Service. Same day shipment 
via first class mail or air. 

V IMo minimum order. 

IRON POWDER TOROIDS: 


mix 12 

ffloo 



RF FERRITE TOROIDS: 



Chart shows uH per 100 turns. 

FERRITE BEADS: 




$2.00 DOZEN 

WIDE BAND CHOKES. 


954 EACH 


TO ORDER: Specify both core size 
and mix for toroids. Packing and 
shipping 50 cents per order USA and 
Canada. Californians add 6% sales 
tax. 

Fast service. Free brochure and 
winding chart on request. 


YOU'VE SEEN THE MAGAZINE ARTICLES 

Here's what you can expect 
from the DX ENGINEERING 
RF Speech Processor 


6 db INCREASE IN AVERAGE 
POWER 

MAINTAINS VOICE QUALITY 
IMPROVES INTELLIGIBILITY 

NO CABLES OR BENCH 
SPACE REQUIRED m 

EXCELLENT FOR ^ 

PHONE PATCH ^ 

NO ADDITIONAL ADJUST¬ 
MENTS—MIKE GAIN ADJUSTS 
CLIPPING LEVEL 

UNIQUE PLUG-IN UNIT —NO 
MODIFICATIONS REQUIRED 


!This is RF Envelope Clipping— 
the feature being used in new 
transmitter designs for amateur 
and military use. 


Models Now Available 
Collins 32S, KWM-2 .... $ 98.50 ea. 
Drake TR-3. TR-4, TR-6, TR-4C, 

T-4, T-4X, T-4XB, T-4XC $128.50 ea. 

Postpaid — Calif. Residents 
add 6% Tax 

Watch for other models later! 


DX Engineering 

1050 East Walnut. Pasadena. Calif. 91106 


SST T-1 RANDOM WIRE ANTENNA TUNER 

All bend opl'ihon 1100-10 nalertl watts 
rrvnt any rindorn length wire ?00 well 
output power cepetolity I lie*! In* portebte 
or home Operation Torord inductor tor 
smell ute J i 4 1 4 • 3 3'B Burlt in neon 
tune up indtcetor SO 739 toe* connector 
Ouerenieed to* 1 V' 10 day ■ ■ Ml Compact 
easy to use only $39 96 postpaid I Add 
Seles Tee m Ceht I 1713)316 6887 

SST ELECTRONICS. PO BOX l LAWNDALE. CA 90260 



- -J 


BOX 455, ESCONDIDO, CA 92025 
Phone: (714) 747-3343 


See our HAM MART 

listings to find the 
Amateur Radio 
dealers nearest you. 


Microcomputer Interfacing Workshop 

December 8-10.1977 
A three-day workshop based on the popular 
8080 and 8085 microprocessors. Over 20 
operating microcomputers are available for 
participant use 

Digital Electronics for Automation 
Workshop. December 6-7.1977 
A two-day workshop based on the small scale 
and medium scale TTL integrated circuits. 
Many hours of laboratory time with individual 
breadboarding stations will be provided along 
with in depth lectures For more information 
on these workshops contact Dr Norris Bell. 
V P I and S U Continuing Education Center. 
Blacksburg. Virginia 24061. (703)951-6328 



Mobile Communications 
Support Test Equipment 


AVAILABLE FROM YOUR 
AUTHORIZED DISTRIBUTOR 
WEBSTER COMMUNICATIONS 

115 BELLARMINE 
ROCHESTER, Ml 48063 
CALL TOLL FREE 
800 521-2333 
MICHIGAN 313-375-0420 


this 

publication is 
available in 



Please send me additional Information. 

University Microfilms 
International 

300 North Zeeb Road 
Dept. P.R. 

Ann Arbor, Ml 48106 
U.S.A. 

18 Bedford Row 
Dept. P.R. 

London, WC1R 4EJ 
England 

Name_ 

Institution_ 

Street_ 

City_ 

State_Zip _ 


More Details? CHECK-OFF Page 126 



































TS-1 MICROMINIATURE ENCODER-DECODER 

□ Available in all E1A standard tones 67.0 Hz-2033 Hz 

□ Microminiature in size, 125xZ0x.65"high 

□ Hi-pass tone rejection filter on board 


□ Powered by 6-16vdc, unregulated, at 3-9ma. 

□ Decode sensitivity better than lOmvRMS, bandwidth, ±2 Hz max^ limited 

□ Low distortion adjustable sinewave output 

□ Frequency accuracy, +25 Hz, frequency 
stability ±.1 Hz 

□ Encodes continuously and simultaneously ^ 
during decode, independent of mike 

hang-up BW 

□ Totally immune to RF mf 

Wired and tested, complete with ml 

K-l element mV 

K-l field replaceable, plug-in, frequency 

determining elements JR 


COMMUNICATIONS SPECIALISTS 

P.O. BOX 153 
BREA, CALIFORNIA 92621 
(714) 998-3021 





YAESU FT-101E 


The Leader in the Northwest! 

ATLAS ICOM KENWOOD YAESU 


ATLAS 350-XL 


KENWOOD TS-520S 


KENWOOD TS-820S 

Other locations: 

(Walk-in customers only) 
Bellevue - 12001 N. E. 12th 
Everett - 6920 Evergreen Way 


. _c 

COMMUNICATIONS 

17550 15th AVE. N.E. 
SEATTLE, WASH. 98155 
206364 8300 


YAESU FT-301D 

TO PLACE ORDER 
CALL TOLL FREE 
IN STATE OF WASH. 
1-800-562 7625 
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R-X NOISE BRIDGE 


4 


* 



CFP... FOR ALL YOUR AMATEUR NEEDS 


CUSHCRAFT 

CIR (ASTRO 200) 

DENTRON 



DRAKE 
TEMPO 
TEN TEC 
YAESU* 


$ YAESU FT-101EX $589 LIST 

* For the economy-minded Amateur 

| REMEMBER, YOUR DEALER IS RESPONSIBLE FOR WARRANTY REPAIRS DURING WARRANTY PERIOD 
S Mail Orders accepted. N. Y. residents add sales tax. SASE will get our list of used Amateur 

S Equipment. ^_Transmitter sales to licensed amateurs only, store Hours 


CFP COMMUNICATIONS 

Y./AOI/TI 211 NORTH MAIN STREET hhS Fri A Sal <uhi.rt in 


WA2KTJ 

WB2LVW 


vviiiiiivmvniiviiw Sat 10-4 p.m. 

211 NORTH MAIN STREET Fri. & Sal subject to 

HORSEHEADS, N. Y. 14845 - - 1 Hamfest weekends 

PHONE: 607-739-0187 Closed Sun. & Mon. 


\/ Learn the truth about 
your antenna. 

\/ Find its resonant 
frequency. 

V Adjust it to your 
operating frequency quickly 
and easily. 


If there is one place in your station 
where you cannot risk uncertain 
results it is in your antenna. 

The Palomar Engineers R-X Noise 
Bridge tells you if your antenna is 
resonant or not and, if it is not, 
whether it is too long or too short. 
All this in one measurement 
reading. And it works just as well 
with ham-band-only receivers as 
with general coverage equipment 
because it gives perfect null 
readings even when the antenna is 
not resonant. It gives resistance and 
reactance readings on dipoles, 
inverted Vees, quads, beams, 
multiband trap dipoles and 
verticals. No station is complete 
without this up-to-date instrument. 

Why work in the dark? Your SWR 
meter or your resistance noise 
bridge tells only half the story. Get 
the instrument that really works, 
the Palomar Engineers R-X Noise 
Bridge. Use it to check your 
antennas from 1 to 100 MHz. And 
use it in your shack to adjust 
resonant frequencies of both series 
and parallel tuned circuits. Works 
better than a dip meter and costs a 
lot less. Send for our free brochure. 

The price is $49.95 and we deliver 
postpaid anywhere in U.S. and 
Canada. California residents add 
sales tax. 

Italy write i2VTT, P.O. Box 37, 
22063 Cantu. Elsewhere send 
$52.00 (U.S.) for air parcel post 
delivery worldwide. 

Fully guaranteed by the originator 
of the R-X Noise Bridge. ORDER 
YOURS NOW! 


PALOMAR 


ANTENNA 


BOX 455. ESCONDIDO. CA 92025 
Phone:(714) 747 3343 


BIG EAR 


John 

Kraus 

W8JK 


228 poqcs 


Illustrated 


- PCB - PCB — PCB — PCB - PCB - PCB — 

£ tli-i-sr ETCH-IT-YOURSELF 3 

I | 

m I ' Printed Circuit 5 


5 BAND OPERATION - FOR ALL AMATEUR MF 
ONLY ONE NEAT SMALL TRANSMITTERS GUARAN- 
ANTENNA FOR CONG- TEED FOR 1.000 WATTS 
ESTED HOUSING AND 1 POWER LIGHT. NEAT 
APARTMENT DWELLERSI WEATHERPROOF 

Compute at shown total length 102 ft. with 90M of 52 ohm 
RG58U coai and PL259 connector Hi-impact molded raso- 
nant trapa. (wt. 3 o«. 1"i 5" long) You |utt tuna to datirad 
band for oicoMont raportal Excellent for ALL world - wide 
receiver* and amateur transmitters For NOVICE AND ALL 
CLASS AMATEURSI NO EXTRA TUNERS OR GADGETS 
NEEDED1 Eliminate* 5 separata antannat with excellent 
performance guaranteed Can be used at Inverted V. NO 1 
HAYWIRE HOUSE APPEARANCE! EASY INSTALLATION! 
80-40-20*15-10 mater bandt Complete . *39 95 

40-20-15-10 mater bands 54-ft. ant. S38.9S 

20-15-10 mater bandt 24-ft. ant. S3 7.95 

SEND ONLY 95.00 fcash. ch . mo) and pay postman balance 
COD plus pottage on arrival or tend full price for pp del 
BankAmerlcaed- - - Matter Charge - - - Ph 308-236-5333 
Free Info avanoble only from WESTERN ELECTRONICS 
Dept AH- lO Kearney. Nebraska. 68847 


PLANET XP-7 CALLING EARTH 

Tokes you "to the exciting frontiers of ostronomy, 
with o sense of great odventures to come" 

Dmoh Moche THE PHYSICS TEACHER 

“Lively, human, thought-provoking" 

Ron Bracewell IEEE SPECTRUM 

"An inspiration to ony young scientist" 

Bernard Burke PHYSICS TODAY 


NOW YOU CAN design and produce your 
own printed circuit boards. 

ITS EASY. Photo positive method. No 
darkroom required. 

LESS THAN 2 HOURS to produce a p.c. 
board direct from magazine article. 

KIT INCLUDES materials to make 4 p.c. 
boards direct from magazine article. , 
Add $1 for COD. S.A.S.E. for details. 

cXc EXCEL CIRCUITS co. 

4412 Fernlee 313-5494)440 , 
B A Royal Oak. Ml 48073 

- PCB — PCB — PCB — PCB — PCB — PCB - 


COLLINS & MORE 


Collins 51S1 Receiver $1450.00 

Collins 75S3B. Ham rcvr $725.00 

Collins 75S3B, late, round $875.00 

Collins 312B4, Exc. cond., round $250.00 
Collins KWM-2 transcvr. V.G. $650.00 

Collins CP-1 crystal Pack $195.00 

Collins 32S3, Ham Xmtr. $750.00 

Drake SPR-4, new, boxed, w/options 

$550.00 

Collins 30S1, like new $1750.00 

Heath VHF-1 Seneca. 6/2m xmtr. $125.00 
HP 608D 10-420 MHz sig gen. $595.00 
We stock good, used equipment from Collins, 
Drake, Heath and other manufacturers. Hundreds 
of test items also available. Call for specific re* 
quirements, or write for free catalog. 

DAMES COMMUNICATION SYSTEMS 

201-998-4256 
10 SCHUYLER AVENUE 
NORTH ARLINGTON, N. J. 07032 


Cygnus Quanar Books, Box 85. Powell, Ohio 43065 
$3.25 paper, $6.25 hard, postpaid 


\ TSNp, 3000 MFD 

J_ ))L % 30 Volt 

V / Capacitors. 

V D»a. x 3" — 90c ea. or 3/$2.25 ppd. 

3000 MFD (S' 20V Capacitors. Same size 
as above. 80c ea. or 3 for $2.00 ppd. 

ELECTROI YTIC CAPACITOR — PHILCO 
QUAD SECTION 
-f -HJ ) A* x 1%" dia. 

• IT TWISTAB MTG. 

100x150 MFD Cn 400V and at 350V D.C. 
and 20x50 MFD (?> 250V — A nice unit 
for Xceiver, etc. $1.10 ea. or 3/$2.95 ppd. 


CRL Disc Capacitors. .1 MFD, 10V %" 
dia., long leads. 10 for $1.00 ppd. 

100/$8.40, 500/$36.60 (U.P.S. Only) 

UNPOTTED TOROIDS — center tapped 
88MHY ht-ry Limited Qtys 44 MHY 

5/$2.95 5/$3.95 ppd. 

SEND STAMP FOR BARGAIN LIST 
PENNSYLVANIA RESIDENTS - ADD 6% 
ALL ITEMS PPD. USA 


H SEMTECH BRIDGES 
I Heat sink w/center hole 

! mtg. 10 Amp — Tested — 
200V P.I.V. $1.75 ea. ppd. 

400V P.I.V. $1.95 ea. ppd. 

600V P.I.V. $2.15 ea. ppd. 


!.15 ea. ppd. 


"V CARBON TRIMMERS 

Miniature Vi watt units. PC 

V Rr' type. Values: 200, 700, 1000, 

1.5K, 250K, 700K 

. v 30c ea. or 5/S1.35 ppd. 

NEW SIZES — VERTICAL MOUNT 
PC BOARD POTENTIOMETERS 
American made (CRL) Cermet (rjijf 

sizes: 25K, 100K ohms. 5/$1.30 ppd. r#2r 
CTS Blue wheel. Values: 750, lK. 

1.5K, 50K, 300K ohms, 5/S1.25 ppd. 

{ m. weinschenkef 

electronic specialties-BOI 353, IRWIN, Pi 15843 


Printed Circuit Board 






















TAKOC 


mwiii wiiic 

INCLUDING 

SAROC’S THIRD HAWAIIAN CONVENTION 
November 1 to 8,1977 


SPEND 8 FABULOUS DAYS IN EXCITING HAWAII ON SAROC’S HAWAII WEEK 



Your holiday includes: 

• Attendance at SAROC Hawaiian Convention, Saturday and Sunday, November 5 and 6. 

• Seven nights at the fabulous HYATT KUILIMA RESORT HOTEL and COUNTRY CLUB on 
Oahu's North Shore. 

• Roundtrlp air transportation, double occupancy in hotel room and SAROC Advance 
Registration just S350 per person. Limit 2 pieces of luggage per person. Tax and gratuity 
included. 

• Departs Los Angeles, November 1, 1977 — Returns November 8, 1977. (United Airlines 
OTC Flight) 

• $100 deposit immediately, full payment by September 15,1977. 

• SAROC Advance Registration $3.00, with Saturday Banquet $11 per person. 

Write for further details 


* a k o c 


BOX 945, BOULDER CITY, NEVADA 89005 


Q 
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• ' When the winter winds blow you need.. 


Superior Quality and 
Construction at a price 
you can afford. 

Tristao is a pioneer. Years of 
designing and manufacturing 
show in structural performance 
and practical pricing. Certified 
welded construction; sand 
blasted surfaces; hot-dipped 
galvanized; heavy duty for ca¬ 
pacity. strength, safety. Send 
for FREE Catalog. 

Dealer Inquires always invited. 


Self supporting 
or Guyed 


TOWERS A 


CZ SERIES 

Sell supporting 38' to 84' for most 
tn band beams in 60 mph winds 
Equipped with heavy duty winch 

CTL SERIES 

Guyed crank up 18' thru 105' fen tn band 
beams to 8 sq It Takes CDR HAM II 
and similar rotors Complete installation 
packages available 


TRISTAO 


mast Master 


Sell supporting 
Rotating Crank up 


SUPER AND STANDARD 
MINI MASTS 

Supports 10 sq It antenna in 
50 mph winds Sett supporting 

With winch and cable j 
Models Irom 40* to 67’ 

FULL LINE OF MINI MAST 
ACCESSORIES / 

NEW EXCLUSIVE ROTOR BASE 

For standard COE or others 
including HAM II / 
Entile mast is rotated / 

CUSTOM TDWtRS ,lom 1' 0un ' 1 ,evcl L 

BUILT TO YOUR (T^ 

SPECIFICATIONS Masts pneed > 

liom SI98 50 

All vx> i jvjdjtnf on rpQunt 


m 
m 
a 
b 
m 

TRISTAO TOWER 

Division of Palmer Industries. Inc 


415 E. 5th St. P.O. Box 115 
Hanford. CA 93230 / Ph. 1209)582 9016 

Send me your complete catalog. 


More Details? CHECK - OFF Page 126 


TEE/AX PRESENTS; 


THE FIRST 


COAX TOGGLE SWITCH 


$ 39 95 


Ti :i :/.\\ i.xr.. 

5701 N.W. 31st AVENUE 
FT. LAUDERDALE, 
FLORIDA 33309 


Distributor Inquiries 
Invited 


Patent Pending 


Model SW 5000 


Mail Orders Accepted Add 75<t for Postage 


• 52 ohms 

• SPDT, DPDT 

• Power 1KW 

• All Brass 
Construction 

• Teflon 
Insulated 

• Captivated 
Internal 
Contacts 

• Available in 
UHF, BNC.N, 
F, all series 


YOUR KENWOOD 
HEADQUARTERS 




r 




■ *- 


TS-520S 

10-160 meter transceiver 
Digital dial available 

Price $649 


TR-7400A 

2-meter FM transceiver 
Digital dial 800 channels 

Price $399 

ELECTRONIC DISTRIBUTORS. Inc. 

Communication Specialists 
for over 38 years 

1960 PECK ST.. MUSKEGON. MICH. 49441 
TEL- (616) 726-3196 TELEX 22-8411 


LOGIC PROBE 

Compare these 

• > 100 kll input Z 

' ^ 9 • Probe lip protected against 

overvoltage 

• Automatic pulse memory 

• Counts < 15 ns pulses 

nui v o*; * Assembled and tested 

unly ^ . use in almost any logic system 

L.S.I., Bo* 7197, Uni*. Su., Provo, Utah 84602 
SEND CHECK OR MONEY ORDER 


mint /^Imnicur i 


ONLY $24.95 


FOUR 

DESIGNS 


: * 

BE W B 8UVL | 

l • 

•am *. tusou 1 

•; 

Mr* i|i«( Avimi 1 

•: 

I Piy(#R, Okie rjrirj 


SIX 

COLORS 


FOR SAMPLES AND PRICES WRITE TO 

Jlrfistic JCaBd @o. 

P.O BOX 1662 ENGLEWOOD. COLO 00150 


G ROTH-Type 


COUNTS & DISPLAYS 
YOUR TURNS 


AYS A. 

s3 


(ICES 

rc 

N 

;t.i 

£ 


Knob 1-5/8’ 

i - i 

Model TC3: Skirl 3"; 

i - i 
mar (S) - ! 

I 

n. 

'!■ 


Knob 2-3/8’ 


R. H. BAUMAN SALES 

P.O. Box 122, Itasca, III. 60143 






























LUNAR 

proudly announces a NEW 2-Meter AMPLIFIER/PREAMPLIFIER 

the 2M10 80P 



The Marriage Between Power Amplifiers and Receiving Preamplifiers is Finally Consummated! Lunar 
Offers an SCS 2M10-80L Power Amp and an “Anglelinear" 144W Preamp in a Single, Functionally- 
Designed Package that Combines Two Superior Products Into One! 

Features: 

★ Ten watts input — eighty watts output 

★ Harmonic reduction exceeds -60 dB to meet FCC R&O 
20777 Specifications 

★ Variable T-R Delay for CW/SSB 

★ Functionally-Designed Extrusion Includes Mounting Lip 

★ Preamplifier Selectable Independently of Power Amplifier 

★ Automatic T-R Switching of Amp & Preamp 

★ Preamp gain: Nominally 11 dB 
Noise Figure: Nominally 2.5 dB 
(Including Relay Losses) 

★ Remote Control Head Available Separately 

Introductory Price:.Lunar Model 2M10-80P.$189.95 

Please add $3.00 shipping and handling 


Also From Lunar: 

Available Now: Complete Line of Separate Preamplifiers » 

5 °- 45oMHz S3 lIIUva ii( c> ^Biki vin 

Coming Soon: Complete Line of 50-450 MHz Amp/Preamp V ST"] I 1 1XI 1^ 

Combinations I ll X 

Preamps Through 2.5 GHz _' 'lx__? ^ — suite to 

Transverter Systems 50 MHz-2.5 GHz MIIH ^j)l A ^ I f 111 ^ ^ sANOtEGO.c«»ziio 

Converters and Filters 28 MHz-2.5 GHz Wi WW1 I VIIIVV «B6 ni 

California residents add 6%. Order today at your dealer or direct from: 


suite 10 

2785 KURTZ ST 
SAN OIEQO.CA 02110 
714 290 9740 

Louis N Anciaui WB6NMT 


BILLET ELECTRONICS 


P.O. BOX 19442 
DALLAS. TX. 75219 
(214) 823 3240 


6 DIGIT MINI MOBILE ALARM CLOCK KIT 

Many of our customers who have bought our other mobile clock kits 
(MK 03 & MK 04). have requested a small mobile clock for m dash 
mounting We put our engineer to work on it and the result is the 
compact MK 05 Designed to be a mobile clock from the ground up. 
There has been no compromise on quality Take a look at the specs, 
price, size and compare it with any other clock kit on the market. 

We will be waiting for your order! i 41 / C 

• Quiili crystal timobas* \ |\/1 r\ _ I I 

• TotokI ind (•fwf non* 8. I \j I V I I X 

voltM* protection f'- >4^ 

• Magnified 15 inch. 6 digit LEO f . _ 

fMdiXJl with spacing between ** LO Q 

houtv minute*. & second* 8L -Ji d) | ^ ^ O 

• Top Quality epoxy glass PC j 7 \ 

board* are drilled & plated r X \ 

• No additional component* are 

required \ 

• Complete with pre*eliable 24 hr \ TKyj l \ 

alarm (speaker NOT mcludedl V-V ^ r^Wij I I y\ 

• Can be used a* elapsed timer •*] ml 

Eety. quick imembly 

• 9-14 VDC 4» 40 to 50 ma v .. IFf 

• Readout* can be turned oil Ifc * I MT 

the clock continue* to keep time v « 

• PC board Clock 2 6”*2" X. 

Reedout board: 2 378"x.7S‘‘ \ 


PS-12 HIGH CURRENT VARIABLE POWER SUPPLY KIT 

A LOW COST WAY TO HAVE A OUALITY VARIABLE BENCH SUPPLY 

ALL ELECTRONICS SUPPLIED Regulation 240mv Load & Line 
LARGE COMPUTER GRADE FILTER Ripple: Less than 5V @ 30V & 10A. 
PLATED PC BOARD 

UNIQUE PRE REGULATOR ALLOWS COOLER 

OPERATION AT HIGH CURRENTS __ 

3 to 16V 81 15 to 30V (two ranqes) @ $49 95 

10A CONTINUOUS 115A with fan coolmgl v w 

ADJUSTABLE CURRENT LIMITING 
SHORT CIRCUIT PROTECTION 

Add $3.70 for UPS shipping. Outside continental U.S. Add $10.00 
for Parcel Post & Insurance.__ 

OUR CUSTOMERS WRITE ABOUT OUR CDI KIT: 

"... unbelievable value". ". good design I " $9.95 

"...fantastic kit and service. Send three more. " 

The CDI kit is all these things and more. Get in on a one time deal. 

Complete electronics. 

Requires heatsink (not included) also works for voltage source 
for high intensity strobe 


Mini Grandfather Clock Kit 
$39.95 kit $59.95 (assembled 8t checked ( 


Completely Electronic 
100X Solid State 
All CMOS 1C Construction 
2 Quality Plated PC Bdardt 
6b- » 45" 

New. rev#****) ea»v to follow mitructron* 
Laiga V LED readout with AM'PM 
A colon indicator* 

Simulated LED swinging pendulum with 
tyncrom/ed trek lock sound 
Chimes the hour lie 3 times for 3 
o'clock) 

Adlustebie volume tone end sustain 
on the chime 


LOW COST 

Complete with all parts Including trans¬ 
former ft speaker 


We offer a beautiful solid herd wood 
cate in aither ash or walnut with front 
ruby filter Designed and cut specific 
ally for the mini grandtether clock kit. 
Un'inlahad Caa - $15.95 

FmhMCai S19.95 

Please specify type of wood desired 
Case is shipped unassembled 


OVERVOLTAGE PROTECTION KIT $6.95 

The OVP 1 is an overvoltage protection circuit designed to protect your expensive gear 
d the series pass regulators short or unauthorized hands tamper with the voltaqe setting 
on a variable supply Set the OVP 1 for 1 or 2 volts over the normal operation voltage 
and n will instantly go into current limiting; (if the supply has this feature), or blow 
the fuse The k«t comes complete with PC board, all components including the 25A 
SCR and complete easy to follow instructions. Designed specifically for the PS 12 Power 
Supply Kit. _ 

MK—03 AIRCRAFT/CLOCK TIMER KIT 

Vou don't have to be a pilot to need the MK 03 If you want 
a mobile clock that offers six 4" LED readouts, 24 hour real 
time readout. 24 elapsed time readout, alarm, snooze, display 
blanking. Timer and clock share same set of readouts but are 
totally independent of each other Timer has reset and freeze 
feature Many other options are available. Sold less case and 
switches because of the various mountings and options available. 

$26.95/complete electronics and boards less switches and case. 


TERMS: NO COD's * Send check or M O * Add 5% postage 
Tx. Residents add 5% sales tax • Foreign add 10% (20% airmail) 
Orders under $10. add 60c handling * Repair service available 
Accepting phone orders on Master Charge and Bankamericard 










GREAT VALUES 


from Amateur Radio's 


most complete selection! 


March 1968 (first issue) 

FEATURING: 5-band SSB exciter, 1C 
regulated power supply. Remotely-tuned 
10-meter beam, Transistor curve tracer, 
Double-balanced mixers. 


March 1973 

FEATURING: Solid-state 80-meter trans¬ 
ceiver, reciprocating detector receiver, 
AFSK generator, electronic keyers, mobile 
touch-tone. 


July 1975 

FEATURING: UHF double-balanced mixers, 
Tone encoder, Cubical quad antenna, ATV 
sync generators, 432 MHz converters, 
Sweepstakes winners. 


May 1969 

FEATURING: Potpourri of integrated-cir¬ 
cuit applications, FM repeater receiver 
performance, RTTY converter, 1C noise 
blanker, The ionospheric e-layer. 

August 1969 

FEATURING: Homebrew Parabolic Reflec¬ 
tor, Solid-state Q-5er, Frequency calibrator 
with mos IC's, New multiband quad an¬ 
tenna, Troubleshooting with a scope. 

September 1969 

FEATURING: FM techniques and practices, 
1C power supplies, 1296-MHz varactor 
tripler, Tunable bandpass filters, Amateur 
microwave standards. 

October 1969 

FEATURING: Hot Carrier Diodes, Low- 
cost linear IC's, Diversity antennas, solid- 
state 432-MHz exciter, Tropospheric-duct 
communications. 

November 1969 

FEATURING: Op Amps . . . theory, selec¬ 
tion & application, WWV receiver, Multi¬ 
band antenna, Electronic key, Six-meter 
collinear. 

June 1970 

FEATURING: Communication experiments 
with light emitting diodes, FM modula¬ 
tion standards, Designing phase-shift net¬ 
works, Transistor frequency multipliers, 
RTTY frequency-shift meter. 

October 1970 

FEATURING: An SWR meter for accurate 
RF power measurements. Direct-conversion 
receiver, 1C voltage regulators, 432 MHz 
converter, Introduction to thyristors. 

December 1970 

FEATURING: SSB generator, RF interfer¬ 
ence, Antenna bridge, QRP transmitter, 
AFSK oscillator. 

June 1971 

FEATURING: A practical approach to 432- 
MHz SSB, FM carrier-operated relay, 
Audio age systems, Practical IC's, Low- 
noise 1296-MHz preamp. 

June 1972 

FEATURING: 5 Band solid-state commun¬ 
ications receiver, FM repeater control, 
SSTV synch generator, microwave experi¬ 
menting. 

October 1972 

FEATURING: 4 channel spectrum analy¬ 
zer, HF frequency synthesizer, all-band 
dipole, 160 meter vertical, multi-function 
IC's. 

February 1973 

FEATURING: Communications receiver 

design, rf speech clipper, fm receiver 
scanner, Plessey SL600 integrated cir¬ 
cuits, solid-state noise blanker. 


HAM RADIO BINDERS 

Collectors items deserve the best protec¬ 
tion you can give them, and we know of 
no better than our handsome Ham Radio 
Binders. Bound in washable buckram and 
supplied with year labels to identify each 
volume. Each binder holds 12 issues. 

Large Size Only $5.95 each 
3 for $15.95 

HAM RADIO BOUND VOLUMES 

Here is a handsome addition to your li¬ 
brary. Twelve issues (a full year) of Ham 
Radio bound into a rugged, good looking 
hard cover book. Certainly the most de¬ 
luxe way to collect Ham Radio and per¬ 
haps the only way to acquire some out 
of print back issues. Years 1973, 1974, 
1975 and 1976 available. 

$19.95 each or All Four $67.95 


June 1973 

FEATURING: Digital RTTY autostart, fm 
repeater installation, micropower receiver, 
broadband amplifiers, logic oscillators. 

July 1973 

FEATURING: SSTV test generator, carrier 
operated relay, VHF receiver, two-meter 
frequency synthesizer, antenna matching. 

December 1973 

FEATURING: Two-meter power amplifier, 
AFSK generator, VHF cavity filter, Band¬ 
pass filter design, High-gain wire antenna. 

January 1974 

FEATURING: CW memory for RTTY ident¬ 
ification, Linear amplifier, 1C logic fami¬ 
lies, FM transceiver, Heatsink design. 

April 1974 

FEATURING: Communications techniques 
for Oscar 7, Active filter design, Telefax 
conversion, FM receivers, Wideband amp¬ 
lifier, Antenna radiation patterns. 

May 1974 

FEATURING: 5th annual antenna issue, 
Log periodics, Parabolic antennas. An¬ 
tennas for satellite communications, 
Ground systems, Antenna measurements. 

August 1974 

FEATURING: High-power solid-state linear 
power amplifier, Wind loading on antenna 
structures, VHF FM scanners, SSB trans¬ 
ceivers, Variable-speed RTTY. 

February 1975 

FEATURING: 2304-MHz power amplifier, 
Bandpass filter design. Speech proces¬ 
sing RTTY terminal unit, GHz frequency 
scalers. 

April 1975 

FEATURING: Integrated-circuit electronic 
keyer, 1296 MHz preamplifiers, Touch- 
tone encoder, Capacitance meter, Wide¬ 
band RF amplifier. 

June 1975 

FEATURING: A phasing-type single-side- 
band transmitter, Slim-line touch-tone, 
UHF prescaler, Crystal oscillators, Noise- 
figure measurements. 


nam 

radio 

GREENVILLE, NH 03048 

There’s no place like a good codec 
tion of HAM RADIO back issues to 
find answers you’re looking for. Go 
over the list above and find the 
ones you need. 

Enclosed is_for 

the items I have checked. 

Name_ 


Call. 


Address. 


City 


State__Zip. 


August 1975 

FEATURING: 500 watt power amplifier 
for 160 meters, FM alignment techniques, 
Programmable keyer memory, Solid-state 
432 MHz linear amplifier, Adjustable 1C 
voltage regulators. 

September 1975 

FEATURING: Inductively-tuned six-meter 
kilowatt, RTTY terminal unit, SSB speech 
splatter, 432 MHz power amplifier, Hand¬ 
held touch-tone, VHF mobile antenna. 

October 1975 

FEATURING: Special receiver issue, Re¬ 
ceiver sensitivity and dynamic range, 
High dynamic range receiver input stages, 
High-frequency communications receiver, 
Pre-amplifier for satellite communications. 
Crystal discriminator. 

November 1975 

FEATURING: High-performance VHF FM 
receiver, RTTY line-end indicator, Tunable 
audio filter, SSTV preamplifier, Binaural 
CW reception, Master frequency oscillator. 

December 1975 

FEATURING: S-line frequency synthesizer, 
Introduction to microprocessors, 1296- 
MHz bandpass filters, UHF frequency 
scaler, Cumulative index. 

January 1976 

FEATURING: 50-MHz frequency counter, 
microprocessors, wideband linear ampli¬ 
fier, 432-MHz Yagi, audio power ICs. 

June 1976 

FEATURING: Survey of FM detectors, 
audio speech processing techniques, SSB 
linearity meter, receiver troubleshooting 
and microprocessors. 

October 1976 

FEATURING: High-frequency receiver de¬ 
sign, multiband HF converter, microwave 
amplifier design, two-channel VHF-FM re¬ 
ceiver, four-band VHF converter. 

December 1976 

FEATURING: High-frequency communica¬ 
tions receiver, loop antennas, broadband 
mospower amplifier, ASCII-to-Morse code 
translator, CUMULATIVE INDEX, first 
issue thru 1976. 


□ 

March 1968 (first issue) 

□ 

May 1969 

□ 

April 1974 

□ 

August 1969 

□ 

May 1974 

□ 

September 1969 

□ 

August 1974 

□ 

October 1969 

□ 

February 1975 

□ 

November 1969 

□ 

April 1975 

n 

June 1970 

□ 

June 1975 

□ 

October 1970 

□ 

July 1975 

□ 

December 1970 

□ 

August 1975 

□ 

June 1971 

□ 

September 1975 

□ 

June 1972 

□ 

October 1975 

□ 

October 1972 

□ 

November 1975 

n 

February 1973 

□ 

December 1975 

□ 

March 1973 

□ 

January 1976 

□ 

June 1973 

□ 

June 1976 

□ 

July 1973 

□ 

October 1976 

□ 

December 1973 

□ 

December 1976 

□ 

January 1974 




Just $1.50 each ppd. 
3 for $3.95 


_Binders $5.95 each 3 for $15.95 

_Bound Volumes $19.95 Specify year(s) 
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It’s Toll Free... So Dial Away! 

1 - 800 - 325-3636 


FORNEWORUSED 
AMATEUR RADIO 

GEAR . we re specialists 
and carry in stock most of the 
famous-brand lines. Or, we will 
talk trade. 


FOR FAST, DOOR¬ 
STEP DELIVERY 

giveusacall. You'll beamazed: 
for we guarantee well ship 
your equipment the same day. 
Plus, most shipments are PRE¬ 
PAID. 


TO SAVE MONEY 

... join thousands of our satis¬ 
fied customers who buy from 
us as easily as from their local 
supplier. So. remember your 
call is Toll Free. 




We welcome your Master Charge or Bank Americard 

HAM RADIO CENTER , INC. 

8340-42 Olive Blvd P O Box 28271 SI Louis. MO 63132 


ADVA 



KIT $11 85 

ASSEMBLED $17.95 
ADD $1.25 FOR 
POSTAGE/HANDLING 


VARIABLE POWER SUPPLY 

• Continuously Variable from 2V to over 15V 

• Short-Circuit Proof 

• Typical Regulation of 0.1% 

• Electronic Current Limiting at 300mA 

• Very Low Output Ripple 

• Fiberglass PC Board Mounts All Components 

• Assemble in about One Hour 

• Makes a Great Bench or Lab Power Supply 

• Includes All Components except Case and Meters 


OTHER ADVA KITS: 


ioaic man *ii uw cun in oh «n *«n m*u mi «•.« *os tc» 

0u.» -> KDMIMX aynm" iMlanly t«' Ml anl« t • mA bn»" IMM 

Mnmi IM OuM LlO ••ntout k. nkaln ml >i« Malt ONLY |IH 

PIXH) NtOULATf O PtMNtN OUPPlV KIT* I6WW cm nun) 

low, CcMIMtl Ml •**' tV *—‘ ••*»*•**, "M»| lt»1» <•>« lilt "Ml M W M U 

Rmn Awl*. •• *V • V»kA «V • VOO*A »V * UKA IZV • OQfrwA I tv • 


' MAH MOW1 Mill DATA VIII TO mim - *•- * 
RCOUCST Mf On Ann «'»■" 

ONOIN too AT A) -Mm a*p<1 ••»*•.» ul. mrt (>• 
All Wl.f M. *.(••*. mall MW lyWWMI, t»M"l 

nmii ro* mu catalog ami J 

S. nl < K ■««* 

Tl NM1 tent c*<*» a> -wnrai mil* W S *un»»l miU, ui 


Mb rw, W>, b.— HIM Ml IRU 0*1 
• nm. •*« (M Op Amv - >•» HOT. 
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> I-it I fl 00 HMillvt. Ilvapi o*> <m<*m <m4M HO Cd* 
•AnpiMM COOwrVt ow *1 ID «-.«v 


MORE SPECIALS: ^ 

KC4T95DN IbV O 50mA VOLTAGE REGULATOR 1C V*rv to 
u. Mik«« . nil Highly RnguUmt 15V Supply »iu OP AMP t *tc 
HnyiHfi uoly uiw.yui.iti*l DC 118 30VI nri ? trypan uptcilon 
With OiU ShNi ml Schmuiia 8 pm mOIP SI 25 

l M/41 FREO COMPENSATED OP AMP ,.A74T MCI/41 HI mOIP 5 $1 
MC14S8 IHIAt /41 OP AMP mUIP 3/St 

RC4558 DUAL 741 OP AMP mOIP 3/St 

2NJ904 NPN TRANSISTOR AMPLIFIER SWITCH lo 50 mA 100 6-ST 
/INI HS Spncity Volley 33 39 4 351 6 882 400mW 4 SI 00 

9 1 10 12. 15 16 18 20 22. 24 2/ oi 33V I 10%l 1 Watt 3 SI 00 

• MONEY BACK GUARANTEE 

• ALL TESTED AND GUARANTEED 

ADVA 

m »mim m electronics 

BOX 4181 0. WOODSIDE, CA 94062 

Tel. (415) 851 0455 


FREE 


IC o« FET't WITH 
$5 8. S10 ORDERS t 
DATA SHEETS 
WITH MANY ITEMS 


0I00ES 
/i Ml HS A 
RECTIFIERS 
i«M'. 

I MM 
1M«)>. 


IMM) till 

IMN) OH 

I MOM 1 MI 
144M* 10-11 

IMM 10/11 
IMM) tOW 
IM 10 I till 


I MOM Oil 

•*0170 •• 

• MM W ' 
o/H 


VARACTORS 

IM1N.. 

I Ml 00 “ 


741011 00 71 

74IUI 71 

74I0M M 

74IM) M 

747710 70 

747777 1,11 

7477770* VII 

7 47 MO VII 

7470M I. 

747*40 

74704V M 70 

747*4*0 70 

747M7’ VII 

74)0*7 01 M 

747M7 *11 

741VM Oil 

74IMVM 
74)060 * * 

74MM Oil 

74MM6 VII 

74)601 VS) 

74)60.' *11 

74 MO) All 

74MOO Oil 

74)604 411 

74MMI. 

74)00* 

74)V0< I. 

74MM 

74)071 M M 

74)077 M 

74)07) 04 

74)000 TV 

74104)1.' 

74)040 n ' 

74M10 »M 

74)077 IM 

j 74MM ) 70 

74)001 I II 

74)0)0 144 


7MI7I 111 

7MI77 >11 

7MI70 VII 

7MJ44 VII 

7M 700 011 

2407V* *11 

7MJ 70 011 

7MM7 017* 


CM) MM 

CP***' 00 M 

CIVOI MM 

IIM *11 

not on 

1147 >11 

117* Ml 

NT) 147..' ^ 

OOP) IM 


744 Ml tl 

7MH7 MM 

746410 711 

7460116 MM 


M1M7 011 
MTMI 411 
U 7M7 011 

MOMI t. w 
MOMI 

m vojo ua 

!!S" «■ 


174*1)0 . 

74V1M ill J 

74 V1 N 011 J 

74010) >11 J 

74*107 AM 

74*100 7M| * 

1*0)10 >11* 

74VM0 111 l 

740M) IIM I 

7400)7 'Ml 

74M07 V8t|| 

74V004 M >1 l 

74*000 )1» l 

740004 71) l 

74*06) DM,l 

740064 7 M l 

7***41 1/M -l 


LINEAR 1C. 
(M1MH 17 M 
100)01 A* It 
ilOOtIN 17 
IM7044 00 

LOUMH < 70 
1*1114 M 

140)44» «M 
1*17411 17 1)0 
l*170« II r M 


I M)0S. o |1 7* 
l*M4l | 1 70 

l«M41 0 1 It 

IMtMl I) 1 70 
1*7641 1* 1 10 

IMM4174 170 

l *7104* 0* 

1*1174 7 M 

1*1064 1 )0 

41004V 711 

4I0MA MM 
IM744CN 70 
IM140C4 71 

l*!7)M 711 

1*17)** 111 

1*1704 01 M 

IMI01CM 111 
IM141CM* 411 
1M741C4I0 M 
IM141C4 00 

iota dip » 
met oi p t m 

060CP «0ir M 
t mi Mon i 10 
1*10004* 111 

1*71114 ft M 
IA70MCP 1 00 


RC4IM0 IM 
4C4100I6* 7 M 

ocomor i to 

4C4IHTR' 170 
IM47MC4 IM 
4C00MD4 t* 
j 4***0 V M 


♦super SPECIALS: 


1N914 100V 10mA DkmM 
1N4001 100V 1A R*ct 
1N4154 30V 1N9M 
BR1 50V \A Hi .lye Rat 
2N2222A NPN T f .r>u.toi 
2N/907 PNP Ttamitloi 
?N 3055 Powflf X itloi 10A 
2N3904 NPN Amp/Sw TOO 
7NJ906PNP Amp-Sn TOO 
CP660 P<»««*' F E T '-•Amp 


MPF 102 200MM/RF Amp 3/ST 

4067JMOSFET RF Amp ST 75 

L M 324 OtMd 74 T Op Amt> 94 

LM376 Pa* Volt R*y mOIP 5b 

NE555 Timm mOIP 21 ST 

LM723 2 37V R*y DIP 3/ST 

LM/4T Comp Op Amp mOIP 4/SI 

L V 1458 Dual 74T mOIP 3/ST 

CA3086 5 Ttam An ay DIP 5b 

RC4T95DN T5V 50mA mOIP t 25 


RF39T RF Pow*i Amp Tianmtoi TO 25W U 3 3QMMf TO 3 Vj 00 

555X Ttmon l,.» IF* Otfl«i«nl ptitoul from 565 (w/ilatal 3-SI 

RC4194TK Dud Tiackmy Hayulalw 0 2 lo 30V M 700mA TO 66 S2 50 
HC4T95TK Dud Tr*c*m<| RayuJato' T5V * 100mA (TO 661 S2 25 

8038 WiMfoim Ganatalut W»*. Will* Circuit* A Data S3 75 





Advertisers \f 
check-off 


... for literature, in a hurry — we'll 
rush your name to the companies 
whose names you “check-off” 

Place your check mark in the space^etween 
name and number. Ex: Ham Radio y 234 
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*Please contact this advertiser directly. 


Limit 15 inquiries per request. 
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Please use before November 30. 1977 


Tear off and mail to 

HAM RADIO MAGAZINE — "check off" 
Greenville, N. H. 03048 
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There’s ■ 
nothing f 
like it ■ 

RADIO AMATEUR III | 

callbook 

Respected worldwide as 
the only complete authority 
for radio amateur 
QSL and QTH information. 

The U. S. Callbook has nearly 
300,000 W & K listings. It lists 
calls, license classes, names 
and addresses plus the many 
valuable back-up charts and 
references you come to expect 
from the Callbook. 

Specialize in DX? Then you’re 
looking for the Foreign Callbook 
with almost 235,000 calls, 
names and addresses of ama¬ 
teurs outside of the USA. 


U.S. Callbook $14.95 
Foreign Callbook $13.95 


Order from your favorite elec¬ 
tronics dealer or direct from the 
publisher. All direct orders add 
$1.25 for shipping. Illinois residents 
add 5% Sales Tax. 


RAOIO AMATEUR 11 

callboo 


M 


. INC 


Dept. E 925 Sherwood Drive 
lake Bluff. Ill 60044 
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Larsen flntenoos 

We hove a large stock of these popular whips. 
Pick the mount and whip which are right for 
you) All whips ond mounts are interchange" 
able. Request catalog for more information. 

LM-150 5/8 wove 2meter whip.523.85 

LM-220 5/8 wove 220 MHz whip... 23.85 
LM-440 Col inear 450 MHz whip.... 23.85 
O 1/4 wave whip 144-450 MHz 2.65 


MM-LM-K Mognet Mount. $14.60 

LM-K 3/4" Blind Hole Mount.. 6.35 

GC-LM-K Gutter Clip Mount. 14.60 

TLM-LM-K Trunk Lip Mount.. 14.05 

AMB-K Trunk Gutter Mount. 9.10 


cushcraft 


CORPORATION 


We have large stock of popular antennas. 
Call or write for quote or more information. 


Modal 

Price 

lnt.rmitt.nt 

Cont 

12CB4 

$29 95 

2.5A 

1.5A 

103R 

39 95 

4A 

2.5A 

104R 

49 95 

6A 

4A 

108RA 

79.95 

12A 

8A 

108RM* 

99 95 

12A 

8A 

109R* 

149 95 

25A 

10A 


• indicates model which has panel meter(s) 


• CALL OR WRITE NOW FOR FREE CATALOG OR 
TO PLACE YOUR ORDER! 

• PHONE 716-663-9254, 9AM-9PM EST DAILY. 

• Use your credit card or C.O.D. 

• Specify operating freq • Add $1 shipping and handling 


182H BELMONT RD„ ROCHESTER, NY 14612 


\ P9 KIT $9.95 

P14 W/T $19.95 

Premium model where spoce permits — 

| 1 —1/2 x 3 inches. Ideol for OSCAR 1 

i! ■ 1m 


1 - ' 

■ 


MODEL 

P9-30 

P9-150 

P9-220 

PI4 (WA) 

RANGE 

26-88 MHz 

88-172 MHz 

172-230 MHz 

Give exoct freq. 

P15 KIT $15.95 
P35 W/T $34.95 

• Available for 
any bond 

380-520 MHz 

• 20 dB gain 



VHF AND UHF CONVERTERS 


SUPERIOR 
QUALITY- 
Yet only $189.95 


IF YOU’VE HEARD THE NEW 
HY-GAIN 2M HT, YOU ALREADY 
KNOW IT’S F AN T AST 1C I WE 
HAVE THEM IN STOCK COMPLETE 
WITH CRYSTALS AND ACCY'S 


MODEL C25 VHF CONVERTER KIT (shown) 

$25.95 

• Models for 2M, 6M, 1QM, 220 MHz, oir- 
craft, com’I, etc. • Stable cascode rf stage 

• 0.3-0.5 uV sensitivity • 10-20 dB gain 

• Compact 2-1/2 x 4-1/2" pcb • Any i“f 
10-50 MHz • Featured in HR mag article 


MODEL U20-450 UHF CONVERTER $19.95 


• For 432-435 MHz ssb, otv, OSCAR, 450 
MHz fm, aircraft, com’I, etc. • Economy 
converter • Use with P15 Preamp for optimum 
performance • Any i-f 10-160 MHz 


XTAL (either of above) $5.50 


VHF MODELS FOR ANY BAND 28-240 MHz 


R60-( ), 0.5-1 uV sens, incl VHF Converter 

ond IF/Audio Boards.S64.95 

R69-( ), 0.2-0.4 uV sens, incl P9 Preamp, 
VHF Converter, ond IF/Audio ... $69.95 
Crystals (We stock common freq and will 
gladly order specials). $5.50 


UHF MODELS FOR ANY BAND 380-520 MHz 


R60-450, 5"10 uV economy rcvr, incl UHF 
Conv & IF/Audio Boards only.... $59.95 
R80-450, 2-5 uV sens monitor rcvr, incl UHF 
Conv, VHF Conv, ond IF/Audio . $84.95 
R95-450, 0.4-1 uV sens rcvr, incl PI5 Pre¬ 
amp, UHF Conv, VHF Conv, ond IF-Audio 
Boards.$94.95 


FAMOUS MffM 
ANTENNAS 
STOCKED IN DEPTH 


tr/iyi/din 


REQUEST CATALOG FOR MORE DETAILS 


TE-3 RF Detector Probe for VTVM, good 
from 100 kHz to over 500 MHz 
TE-4 Direct Probe for ac/ohms, etc. 

TE-5 DC Probe w/res for I 1 meg input VTVM 
TE-6 Blocking Capacitor Probe for counter, 
signal generator, etc. 

TE-7 Wideband Detector Probe for scopes 
TE-8 High Z/ Low CapocStance scope probe 


• Low noise FET 
front end 

• All common i*f’s 

• Great for OSCAR I 

• Low power drain 
m Crvttal* available . 

for any desired freq scheme 


FM CW TRANSMITTER KITS 


200 MW EXCITER MODULE KITS 

T40-1I Eleven Channel Exciter for 2M, 

6M, or 220 MHz.$39.95 

T40-1 One Chonnel Exciter. 34,95 


T20 Tripler/Driver Module Kit, 150 mW 
2M input. 200 mW 450 MHz output $19.95 


nXi 


jyijyirjfrrrrrrrr 


hamtromcs, me. 


MODEL 


P8-30 
P8-I50 
P8-220 
P16 (WA) 


RANGE 


20-83MNz 
83-190 MHz 
220-230 MHz 
Give exoct freq. 


Inexpensive DC POWER SUPPLIES 


RF POWER AMPLIFIER MODULES 


• NO TUNING aVSWR PROTECTED 

• 150 MW DRIVE • COMPLETELY STABLE 


T80-150, 140-175 MHz,20-25W output, 
wired ond tested, simply connect your 

cables.$79.95 

T80-450, 430-470 MHz, 13-15W 79.95 


14AVQ 10-40M Vertical 

18AVT 10-80M Vertical 

18HT 10-80M Hy-Tower Vert 

TH3-MK3 Tribonder 
TH3-JR Tribander 
TH6-DXX Tribander, 6 element 
2BDQ 80-40M Trap Dipole 

5BDQ 80-10M Trap Dipole 

263 2M 5/8 wave Trunk Lip 

265 2M 5/8 wave Mog Mt 

214 14 el 2M Beam 


TEST PROBE KITS 


VHF UHF FM RCVR KITS 


EVER WISH YOUR RECEIVER 
COULD HEAR THE WEAK ONES? 

Almost every amateur and commercial 
VHF UHF receiver can be more sensitive 
with these popular preamps Over 7000 
in use throughout the world' 


$67.00 

97.00 

279.95 

199.95 
144.50 

249.95 

49.95 

79.95 

28.95 

29.95 

26.95 


More Details? CHECK-OFF Page 126 
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Buy an 820S & 
get a VFO FREE! 

Call 1*800*633*3410 for Kenwood 
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The NEW KENWOOD TS-820S transceiver 

TS-820S features • Factory installed digital readout • 10 thru 160 
meters coverage • 200 watts PEP • Integral IF shift • Solid-state, 
except for drive and final stages • Noise blanker • VOX circuit 

• PLL circuitry • DRS dial • IF out. RTTY. XVTR capabilities 

• Phone patch IN and OUT terminals • RF speech processor 

• Ask about optional equipment. 

1048.00 is list price Call Toll-Free to order. 
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The NEW KENWOOD VFO-820 

The VFO-820 has solid-state construction. It matches the TS-820. 
perfectly Features • Covers bands between 18 and 30.0 MHz 
• Allows controlled cross-channel operation • Built-in RIT cir¬ 
cuit • Indicators for both RIT & VFO circuits • Oscillation fre¬ 
quency 5.0 to 5.5 MHz • Output voltage: 1V ♦ 3dB (across a 470 
ohm load) 

145.00 is list price Call Toll-Free to order. 
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KENWOOD TR-7500 
2m FM transceiver 

TR.-7500 has what you need for 2 
meters! • PLL synthesized • 100 
channels (88 pre-programed, 12 ex¬ 
tra diode programmable) • Single 
knob channel selection • 2-digit LED 
frequency display • Powered tone 
pad connection • 10 watts HI output. 
1 watt LOW output. 

299.00 list price. Call for quote. 


KENWOOD TS-520S 
transceiver 

TS-520S has: • 10-160 meter 
coverage • Optional DG-5 digital fre- 
quency display • New speech 
processor w/audio compression 
amplifier • AC power supply (DC 
optional) • RF attenuator, front panel 
activated • Provisions for separate 
receive antenna • Phone patch 
provisions 

649.00 list price. Call for quote 


KENWOOD HMIMP* 

TR-2200A 

2m FM transceiver 

TR-2200A features • Solid-state 
construction • 2 watts HI output. 0.4 
watts LOW output • 12 fixed 
channels (6 supplied) • V4 wave 
telescoping antenna • Rechargeable 
Ni Cad batteries included • Lighted 
ch indicators • Hand mike • Carry¬ 
ing case & strap • Battery charger 
• DC power plug with lead 

229.95 list price Call for quote 


Remember, you can call TOLL-FREE: 1-800-633-3410 in U.S.A. or call 1-800-292-8668 in 
Alabama for our low price quote. Store hours: 9:00 AM til 5:30 PM, Monday thru Friday. 


S Longs Electronics EZ 

MAIL ORDERS P.O BOX 11347 BIRMINGHAM. AL 35202 • STREET ADDRESS. 3521 10TH AVENUE NORTH BIRMINGHAM. ALABAMA 35234 
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Years Ahead With Yaesu! 

Introducing . . . 


THE ALL-NEW YAESU FT-227R 
144-148 MHZ 800 CHANNEL 



Compare These Features And You’ll Know What We 
Mean When We Say “Years Ahead With Yaesu” 


■ one knob channel selection using optical sensing to select 800 channels ■ memory 
circuit that allows instant return to any frequency selected between 144-148 MHz ■ large 4 
digit LED frequency readout ■ fully synthesized frequency control, using PLL techniques 
in 5 KHz steps ■ built-in tone burst, plus optional tone squelch encoder/decoder 

■ spurious well below minus 60dB requirement—superior cross modulation, overload 
and image rejection ■ standard 600 KHz offsets plus any split within the band using the 
memory circuit ■ automatic final protection, PLL “unlock” protection and busy channel 
indicator ■ selectable 10 watt/1 watt output 

See this sensational new two meter transceiver at your YAESU DEALER now! 


Yaesu Electronics Corp., 15954 Downey Ave., 
Paramount, CA 90723 • (213) 633-4007 
Eastern Service Ctr., 613 Redna Terrace 
Cincinnati, OH 45215 
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Look over DenTron's low profile, 
stylized MLA-2500 amplifier. 
Two EIMAC high-mu 8875 
power triodes are the heart of 
the modularized design. The 
combination of DenTron's cath¬ 
ode-driven circuitry and ElMAC’s 
8875s provides simplicity, 
economy and high power all in 
one compact package. 


Unexcelled for rugged amateur 
service, the 8875 is a natural 
choice for DenTron, just as it 
and other EIMAC power tubes 
are the choice of most principal 
manufacturers of amateur, 
commercial and military com¬ 
munication equipment. 


Whether you build or buy your 
equipment—go EIMAC. The 
EIMAC name is your assurance 
of power, dependability and 
quality. Send today for your 
free copy of the EIMAC Quick 
Reference Catalog which pro¬ 
vides information on all pop¬ 
ular EIMAC products. Write 
Varian, EIMAC Division, 301 


Industrial Way, San Carlos, 
California 94070. Telephone 
(415) 592-1221. Or contact any 
of the more than 30 Varian 
Electron Device Group Sales 
Offices throughout the world. 



varian 


r 


EIMAC 8875s Power Derifron's 
MLA-2500 Linear Amplifier. 
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Yes! Please rush me my 
personal copy of the NEW 
Heathkit Catalog. 

I am not on your mailing Hat. 


Take your pick 
of nearly 400 fun-to-build and 
practical money-saving kits — all 
backed by Heath — world leader 
in better electronic kits since 1947. 

FREE! mail card nowk 


Dept. 122-34 
i Ham Radio 


Send for your copy of the 
world’s largest catalog of 
quality kit-form electronic 
products. 









BENTON HARBOR Ml 49022 



Get your very own copy of the latest 

HEATHKIT 

MAIL-ORDER KIT CATALOG 













